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ABSTRACT • ■ * 

In this'paper,' research from^everoal traditions is 
synthesized to discern causes of change in the level of- formal 
educational attainment in the United States/fot <;ohorts dtring the 
first half of the twentieth century. Two sources of e,ducaticnal 
growth are considered: (1) changing population c^mpoSitityn on family 
background factors that affect hpw far individuals gc in school;, and 
(2) changing characteristics of the labor ffarb^t and educational 
organization that are experienced uniformly within cohorts but vary 
over time such as tp alter incentive^ to* stayAin schcol. Pertinent 
individual and societal causes of change In ednicationa^ attainment ' 
are considered simultaneously in the analysis/of occupational change 
surveys and published economic ana schcclicg dat^i, .Grade progression 
rates are fdund to respond to change in the labct market value of 
schoolin^g. School guality indicators also strongly affect educational 
growth. Levels of educational expenditures, teacher salaxxes., 
Wi^hin-year attendance, and school consolidation all vzCxy directly 
witJ^ grade progression and, in places, mediate the effecta^^cf 
economic incentives. (Author/KR) (\ 
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ABSTRACT 

■ y 

This paper synthesizes research from several traditions on 'causes of 
change in the level of formal educational attainment in the United States 
'for cohorts born during the first half of the twentieth century,^ It 
considers two general sources of educational growth: (1) changing population 
composition on family background factors that affect how tar Individuals 
go in school, and (2) changing characteristics of the labor market and 
educational organization that are experienced uniformly within cohorts but 
vary over time such as to alter incentives to stay in school. Using the 
1973 Occupational Changes in a Generation Survey and published economic and 
Schooling dat^a, we simultaneously consider individual and societal level causes 
of change in school attainment. Net of intercohort change in social back- 
ground' Composition, we iso'late .the effects of p'^ersistent economic incentives 
to acquire schooling on grade progression rates. But these effects fail 
to dominate^ the data. Instead, cohorts are also highly responsive to 
short-run fluctuations in schooling costs and to the f avorabi^lity of 
institutional conditions under which schooling takes place. With regard 
to the latter, in contrast to previous cross-sectional findings, school 
quality indicators strongly affect educational growth: Levels of 
educational expenditures, tfeacher diaries, wi thin-year attendance, and 
school consolidation all vary directly with grake progress^ion and, in. 

places, mediate the effects of econoMc. incentives . 

.^.^^ > 



MAIUCET AND- INSTITUTIONAL SOURCES OF ECONOMIC GROWTT.* 



The increasing level of formal educational attainment in America is 

^ • -it 

one of the most important social trends* in the twentieth century • Cohort 
'born during the first five years of the century achieved, a median of 8.6 
grades of schooling, while cohort^" born at mid-century had a median of 
12.8' grades (U. S. Bureau of the Census 1960, p. il6; •I976a)^. In 1910 
62.5 percent of Americans ^aged. 5 to 19 years were enrolled in school; 
in 1974, 89.4 percent were enrolled (U. S. Bureau of the Census i960,, 
p. Il4; 1976b). The educational composition of the. population has 
implications fo^-wany dimensions of social life, inclining the econojnic 
and socia]^\standing of individuals* and occupations ,^ political attitudes 
and behavior, consumption patterns, social participation, and family 
formation.^ Yet our understanding of the causes of change, in average 



educational levels ^ incomplete. A number of obvioiisly relevant social 
trends accompany the rise in attainment: R^l family incomes have, 
increased substantially throughout the century; the farm population 
has dwindled and the urban population and non-farm segments of industry 
havfe grown; skills and formal credentials required in the' labor market 
have a\so increased; the economic advantage to comparativjely well- 
educated workers has persisted; laws requiring students fo remain in ^ 
school for larger fractions t)f their adolescence have'^een passed; afid 
at all levels, school systems have been bureaucrati,zed, extended , {.and 
enriched. Citing these and other obvious social changes is a first 
step to understanding the. changing educational composition of t^^' ■ 
American population. But it reif(ains to specify which, if any, of thes^. 
changes have ca^used succ^sive generations of student^' to remain in 



■ .-.J ■ : ■ ■ 

school for lengthier port;ions of their lives, and -'which are merely 
collateral developments. To answer this question requires foirmulating 
a number of arguments that may explain educational growth and, 
empirically* unravelling the influences of numerous collinear ■ social 
tr-ends. As a contribution to accounting for the increase in the formal 

'J ' , ^ ■ 

educational status of the American population, this paper presents an 
analysis of- the eff'ects oT inarket and institutional factors on change ^ 
in levels of formal schooling for white American males born during the 
first half of the twentieth century. ' 

To account for educational groizth is to synthesize, two research 
traditions, which may be termed the social 'demographic and macroeconomic 

perspectives. The social demographic sources of*^ change in formal 

■i 

school attainment are intercohort changes in population composition on ^ 

. ■ ' ^ . » 
social Ijackground factors that,, within cohorts, affect how far indivi'uals 

go in school. • Individuals' formal school attainments are affected by their 

parents' schooling levels, their numbers of silblings, the income and 

occupational statuses of their parents, and their places of origin 

(Blau and, Duncan 1567; Duncan 1965; Duncan, Fe^th-erman, and Duncan 1972 ; 

Jencks 1972.; Sewell and Hauser 1975; Mare 1977b). Thus, intercohort * ^ 

changes in average levels of these background factors induce changes in 

average cohort attainment levels.. Increases in the levels of schooling, 

^occupational status, and income andi^ decreases ^ in avera^ 

siblings and ^the fractions of cohorts rai od on fa,rms iiiuu 'n^ ohort 
inCT as in average grades of school completed and grade progressioh 

■ ' ^ / 

rat over cohorts born during the twentieth century fHauser and | 
Feathermah 1976; Winsborough and Sweet 1976; Hare 1977a, 1977c). ' 



The ma-cro economic sources of educational change are aggregate 
.market incentives, such as ^ the cjDsls or the monetary returns to formaj 
schooling. There is evidence that individual's respond to changes, in the 
direct and opportunity, costs of formal schooling, as well as the perdeived ' 
long-run economic benefit to continued schooling in deciding whether to 
remain in school (Duncan 1965a; Freeman 1975, 1976). Over cohorts, 
therefore, levels of formal schooling reflect cjj^ges in the costs and 
returns of schooling' which are experienced approximately unifprmly 
within cohorts but vary over time. ' ' 

While each of these perspectives partially accounts for change in 
schooling levels", neither, by itself, explains educational change in 
twentieth-century America. Inasmuch as family background composition 
changes slowly over cohorts, if . cannot account for short-run fluctuations 
• • in levels of attendance or attainment. Moi^^ important, only between 
one-thitd and "one -half of intercohort change in highest grade of 
schooling completed or gjade progressiof^' r^^^es during^ the twentieth 
c'ei^ury (for males) is due to measured bac1<8i^Ound compositional change 
(Hauser and F^therm,^n 1976; Mare 1977c), On the other hand, aggregate 
econometric models of market effects on att:endance are seiiously ' * 

' missp-ecif ied itisofar as they fail to take account of intercohort change 

on family background. The apparent effect: of persistent economic advantages 

. ' ' r 

^ to persons with higher levels of schooling on aggregate school^ at ten\dance 
dep-s ions, may be confounded with the effects of secularly^ rising 
parental SQ£ioecom)mic levels. 

• ' - * 



' This suggests that much| can be l^arnea from considering within a 
common analytic framework the impact of changing population composition 
on factors affecting school attainment at the :^ndividual level and 
changing market incentive^ to continue with schooling. Such an analysf^ 
has a number of benefits. ^ ^ 

ci^tribut 

educational growth. Recent debate focuses on the r-€la^ive emphasis to 



First, it contributes to our undei:stan4ing of the sources of 



be accprded ."consuirtption". and ^investment" motives for ^changes in the 
aggregate accumulation of schopling • ,The dominant source 6f educatioual- 

growth may be accelerated confpeltition for relative economic status 

. • ''^ 

through the acquisition of "formal schooling (Boudon 1974;" 1976)/ 
Alternatively, a broader set of cultural and economic influences may 
determine cohort* attainment levels (Hauser 19.76) • Despite the importance 
of this issue for understanding change In advanced»*ocieties , little ^ 
evidence,^has info3^med the arguments* Although the i^sue is ill-suited 
to precise comparisons of competing hypotheses, ass^^sing market effect^ 

Y . • - 

on school accumulation, after taking account o£ i .niges fami^Ly fact. 

dfasts light on the broader debate. In partici^ary it shows whether the 

perceived market value of school credentials can indeed' account for ' 

intercohort changes in' average levels of educational attainment not due. 

to ch,anees in the d'esistre for schooling engendered by changes in the 

social back^ounds of students* / ^ 

Second, simultaneous analysis^of market and f amily ^ ef f ec,ts on hanges 

^ " ! 

In schooling levej^s should lead to improved methods £or forecasting 

■ 1 ' . 

enrollments generally, college enrollments in particular... ^^resch) (1975) 



■■ . - - ■ ' . \ 



criticizes forecasts, which estimate future enrollments mainly as fixed 
fracf.ioQs of "college-age** cohort size* Arguing that students make * 
. atniendartce ' decisio^/s in response to anticipated payoffs to college ^ 

6ducatl?an, and that this is a period of ovef supply of college graduates, 
* he ^concludes tj;iat the relative earnings- of graduates will fall and 
: enrollmehts will plunge further t,han age ^.tructure changes imply. On* 
, the other hand, Hauser and Featherman (1976) and Winsborough and Sweet 
(1976)' emphasize the potential ^or future educational growth,^ Continued 
intercohott increases in parental ^ocio^gg^omic status and declines in 



sibship siz^ a\gur increases'in average levels of schooling. By them- 
selves, . neithe;r or these perspectives yields forecasts upon which social 

. ■ ■ - ' ■ ■ • ./^ 

policy should rest . It is .more satisfactory to forecast the outcomes of 
\both population compositional change and changfe in the market for 

/•■ ■ - ■ > . ■ . ^ ■ ■ • ^ ^ ■ 

college-educMted labor • The. present' paperr does not go so far as 'to 

xlevelSp f orecg,s4:ing ^models , but it reports^-the ef^cts of^a numb e^ of 

. histoficai determinants of attendance *whiQli can We usedl in^a comp^hensive 

- forecasting scheme. 

A third benefit to tl^is approach td studying educational change is ^ 

that^it permits Qbservation of pffects of other organizational and 

political factors on changes in school attainment levels. The character 

of school systems; political support for education; and legal statutes 

regulating the school aitendance, military service, and labor "force ' 
^ . . . ^ 

participation o^ >puth change over time and may a^ffect cohorts* propens it-ies 
to drop out of scti^ol. Such hypotheses c^n be fruitfully' examined within 
a design which takes account of 'changes ^ in cohort compos i tion on 'family 

♦ %) » . 

^ •.. . ■ , ^' 
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background factors and macroeconomix: determinants of school^ attendance. * 
f ' - 

The analysis described herein considers a number pf orgainzation^l sources 
of educational change. . Thesd'^are discussed -more fully ^belpw. 

r Finally, the analysis has didactic value. Re-cent critics of 'research 
on socioeconomic attainment argue for more focus on^ ifistit'utional and 
labor market ef f ect'fe f>n- *indiWduals ' achievemetitsMSpilerman , 1977) .^^This 
sllould certainly be true fot^ange in educational attainment levels, ^ 
where social background composition accounts for otlly a fraction of 

^ I ; ■ ' 

observed intefcohort increases during the tw^Qtiefrh century/ The present 
study, therefore, embodies a strategy for the analysis of both individual- 
level and market ai;id institutional influences on an important socioeconomi 
outcome, namely formal school abtainment. It illustrates, not only method-s 
if or societal-level(^analysis based on limited data but also the 
dif f iculties o^/'^uclT^nalyse^. • " \ ^ 

We have emphasized the value of si-muLtaneously^ examifiing the effects 



/ 



of compositional apd macro-level deter^ii 
report,^ howevep-^^ocuses on the latter. 




of compositional api macro-level determinants of educational growth. Thi6 

Sin* the validity, of the 
analysis turns upon proper adjustment for composition on individual-leve]/ 
variables, wfe discuss this adjustment. Bujt we present no-empirical 
results on back^rourld ' compositional effects on av^raj^e education,al - 
attainment. The latter are treated^by Hauser and Fea^herman (1976) and 
44are (1977c).! Concentrating on market and institutional effects, we 
address more problematic issues. y^or a strictly macro-level analysis \ 
of educational trends since' World War II, see jPelson and Land <1978).] 



7 ' - 



J 



( 



i 




The paper is organized as". follows: The first section enumerates market and 
institutional influences bn educational chang^ that have been "coi^sidered 

• _ \ > - \ 

in. previous research and are amenable to study with avai-lable d^ta, and 
outlines mechanisms throu^Ji which they may affect school at^tendance. 
The second sefctipfi disfcXisses" ^he measurement of formal schooling^ and * ' 

describes our data on social ^background and schooling. The third 
sectidi^ focuses on measurement of urarket and institutional conditi^kip 
^ ' ' ^ and presents' specif ic hypotheses. Section four outlines methods fqr 
exploratory time-series analysis of school attainment. Section five 
presents. our empirical results,- The papei: concludes with a stifnmary • 

■ \ m ■ ' ' ^ 

of/ our findings and^ futyre research needs; ' i 

, . ■ ' ' ' . ^ ' 

'market and INSTITUTIONAli INFLUENCES •' . 

We consider , three structural sources of cha^e in levels of formal 
school attainment. These include the , economic returns to formal 
schooling, the costs of schooling experienced by households, and 
charact&n^i^ics of the organization of schooling that determine access 
to^or quality of sch^joling. "Although we interpret these/inf luert^es 
broadly, they do not ^exhau^t factors that may affect school attainme^it. 
^ Political factors, such as compulsory school * attendance or child lahor 
legislation may iridlice increases in attendance rates, Whet'tier this *^ 




ERIC 



is. true or, al t^ernat ively , whether legislatil^g^evelopments merely rationalize 
social trends engender ed^ by other ^social , economic, and demographic- ' 
4i|jjpr53cesses 1^ hard to .determine with extant data . Data limitations 
yrestricti.our analyst t&\^^nting for educational changes at the, national 

•■ \ • " . ( • ' ■ 



^evel; to wit,, we do not tike account of regional diffSrencQs in the 
rate or the sources of educational change. At' the' national level, 
however, ikgislatiA^e conditions^ regulating school attendance have changed 

' r ^ s 

lit.tle dtiring the twentieth century/ Var-iation- in legislation bearing, 
on attendance^ for example,^ is mainly cross-secltional (interstate)' 
rather th^n longitudinal, ^ At- the national level, therefore, a legal 
variable which, prima facie , may" affect -school attendance is nearly. 
(Constant when aggregated. Such fiactors are better steadied at the ^ 

state level where their interstate variation can be exploited and 

\ ^ ^ . . - " • ^ 

qualitative interstate differ-ences in statutes can be taken into , ^ 

account. Thus we. fociis. on struoCur^l detenninarits schooling, which 

,chai{ge^ significant] y wfier^^ monitored for the 4i4tion as a whole. *^ 



* 



Economic Returns/ to Sghooling . ^ ■ - ^ 

J Persistant labor/ marke't advantages to persons, with high educational^ 
attainment ^levels may induce: successive cohorts to accumulate progressive 
higher levels o^K^chooling . During the twentieth century, the most [ 



tapidjly growing occupajj^ons and industries have work forces with higher 
than average educat ional' at'tainmlent (Dresch 19.75; Gordon 1974). This, 
apparently keep» the 'demand for relativ-ely well-educated workers high 
enough xo -m^ntain their earnings advantage; But even ignoring changes 
in occupational and industtial structure's!, thelre may be a continued 
incentive for succ§;^ive cohgrts to demand . larger amounts of schooling. 

u 

•-^ \ ' ' ^ ^ 

3oudQn, fov example, argues: 

. Wlien each demands more educat ion than a similar individual 



\ would h 

> ■ 



ave demanded some' time before', this has. the eff^t 



of increying the price in ternis of years of> education 
. ^ th^^t all have to- pay to get a giv^n social s tatus , . . . (1976 , 

p. 1185) / _ . ' 
Thus^ increases in formal school attainment due to such other causes 
as rising parental socioeconomic levels cause further increases in 
the demand for schooling as individuals strive to at tain 'the^ highest 
relative socioeconomic position they can 

This implies that persons make school continuation decisions by 
.taking stock of the anticipated economic benefit of staying in school, ' 
A key source of these anticipations is the relative fortunes of - 1 
perjjons already in the labor force who have acquired different amount I 
of' schooling. That is, significant reference groups for students are 
labor force groups differentiated by their educational standing. 
Workers with^more school ing typically receive higher economic rewards 
than chose with" less. Wlien^he relat iv^dvaurtage to additional schooling 
experienced hv workers in previ(Mis cohorts incrcises. cohorts currently- 
m school^ /ire, ceteri^j paribus, more likelv to stav there. Conversely, 
wlien, tiie relative^ advantage declinc^s for previous cohorts, [)ersons in • 
srfiool are mort^ likely to drop out. 

'Although this argUTi^^nt is jUaus i h 1 e , ^ tiio re has been little attempt 
to examine it empf r i,ca1 1 v , Whil.t> theri^ has been some a^',r,regate t ime-- 
series analysis, showing a r e 1 at i ensb i p Ixaweeu edneat ion-s^)(^c i f i c 
earnings levels and attendhnre, this has been restricted to the post-World 
War fl VIA a-ncf (o (M>lleKe a t t (>ii(biii(M' rather t lian (he luil ran^H' of 



1-0 • 
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educational experience (Freeman 1975; 1976), Data on tUe returns to 
schoolirig are limited, ther^eby restricting analysis of the effects 
of relative economic benefits of schooling on attendance, but it is 
possible to progress beyond past attempts to isolate the effect^of market 
incentives", / 



Costs of Schooling * ~ ' ' ' 

Costs of schooling include both direct and opportunity costs. The 
former include transportation, tuition, supplies, and books; the latter include 

■ ■ ■ ^ •■ ■ •■• 

employment opportunities foregone while attending school. What little 
researcli has examined direct costs effects on school attendance^ has , 
been restricted to cross-sect ional analysis of college attendance 
decisions (Radner and Miller 1975; Kohn et al, 1974; Corazzini et al . 
1972).' ThQ.re has been little attempt to assess whether fluctuations 
in the capacities of liouseliolds to meet the costs of keeping children 
in grade and liigli school affect coliort attendance rates. Nor do we 
know whether college attendance rates over the twentieth century ar'e 

i 

affected by the costs of college experienced by the household. Our 
analysts permits tentative Inferences about these relationships. 

The effect<^ of foregone employment opportunities on school 
rete^ntion rates are better documented, When unemployment ^ is high there 
is relatively little incentive for students to drop out and seek work. 
When unemi loyment is low, work opportunities are more plentiful and 
the appeal of further schooling is diminished. Thus, unemployment and 
school at^tcnulance should vary directly. Evidence supporting this. 



11 , . 
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hypothesis is reported by Duncan (196,5a) ^ Corazzini et al, (1972), 
Crean (1973), and Duncan (1974), Nonetheless, it remains unclear that 
fluctuations in employment opportuni t ies af fee t at tendance • There 
are other possible explanations for the historical correlation between 
unemployment and attendance. During the depression, for example, 
\ high school continuation rate's exceeded the-ir long-run upward trend, 
presumatfly due to the lack of work opportunities for youth. At the 
same time, Ivbwever, low depression fertility levels made^ f ai^ilies 
typically smaller than at earlier or later periods, Since intef cohort 
declines in average sibship size raise average school .attainment , 
higher depression continuation rates may result from favorable fajnily 
background composition. Alternatively, they may have been due to 
the favorable labor market position of well-educated workers, inasmuch 
as the latter typically held jobs relatively immune to unemployment. 
These alternative explanations for the at tpendance-unemployment correlation 
suggest that the effects of schooling costs should be examined in a 
multivariate context taking account of change in family background 
composition. 

Ins t i tut ional Char a c ter ist ics 

The^third set of macro-level -factors which va^ facilitate 
oducfitlonal growth arc characteristics of educational Institutions. 
Accompanying secular increases' Ln average school attainment levels 
are trends in indicators .of school quality and accessibility. School 
faoLliticj^s and porsonnol expand, school curricula become more extensive, 
school s consolidate , ch i Idren spend incrcas i ng f ract ions of thei r t fme. 
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in ^^chool, and the qualifications of 'teachers increase . In part these 
changes are institutional responses to increases in school attendance 
induced by other demographic and institutional changes. But changes in 
the formal educational system may themselves affect attendance. 
Improvements in -instructional™ quality resulting from mote and fetter 
teachers and increased resources allocated -to learning facilities 
and materials may increase students' awareness of the nature and rewards 
of further schooling and their ability .to go on with it. A formal 
age-graded system of schooling, with a diversified curriculum tailored 
to the diversity of student aptitudes^ diffuses through the nation. 
While schools consolidate, their organisation and curriculum become 
favorable to high^ attendance. With the decline in the decentralized 
rural schools comes a corresponding institutionalizati-qn ojE norms of 
regular, uninterrupted attendance and an age-graded class organization. 
At the post-secondary level institutions proliferate, making "higher 
education available to more high school gradiiate^.'^ Ail of these changes 
make it both physigally and intellectually easier to acquire formal 
schooling and may"/^ therefore , affect sch6ol attainment levels. 

Research to date provides scant support for these conjectures. 
Cross-sectional studies indicate little effect of school characteristics 
on academic per f ormance once school social background composition of 
students is taken Into account (Coleman et al. 1966; Hauser 1971; 
Jencks et al. 1972; Alwin and Otto 1977). Important exceptions, however, 
are analyses showing that the quantity of school ing obtained during ,a 
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year varies directly with achievement (Wiley 1976; Heyns 1976), There 
is also little appajrent independent effect of the physical accessibility 
of higher educational" institutions on^ college attendance (Anderson, 
Bowman, atid ¥into 1972), But negative cross-sectional findings do^rjjgt 
pi'eclude long-term effects of change in aggregate features rof the '"^ 
American educational system on attendance, given the substantial 
expansion of resources allocated to schooling during the twentieth 
century. Still, schooling trends are colllnear with ot,her determinants 
of educational growth such as family socioeconomic levels. On balance, 
therefore, '^it is useful to examine the effect of school characteristic^ 
on attainment taking account of the other factors already discussed. 

The "economic returns, costs^^and organization of schooling are 
possible sources of educational growth that can best be studied by 
first taking account of intercohort changes in composition on social 
background factors affecting schooling at the individual level. At 
the same time, however , these factors present hard conceptual and 
measurement problems. We discuss these after discussing the 
measurement of j^chooling per se . * 

SCHOOLING AND SOCIAL BACKGROUND 

We regard formal schooling as a sequence of age-grade transitions 
during a cohort's early life cycle. For the individual, schooling 
is a set of dichotomous events conditional upon previous events — to 
wit, whether he attains one schooling level given that he attains the 
previous level. Correspondingly, for tlVe cohort, school attainment is 
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denoted by grade progression rates. Examining schcxoling as a sequence 
of events enables closer study of schooling by showing how family 
influences change over the schooling years (Mare 1977b). More important, 
by this approach^ each step ^in the schooling process for each cohort 
can be dated witt) tespect to societal eyeijts occur ring at that step. 
For a\^ohort, schooling occurs over many years. Thus, different values 

*|Df a macro-l^vel determinant of coriti^nuation rates may affect the 

/odds of continuing at different school transitions. Moreover, several 
cohorts at different stages ^of their schooling may be affected by the 

\^e social^.'^tcnd.itions , Finally, different mac^^o-^level variables may 
affect cpntinuation rates am differejnt attainment levels. In short, 
educational attainment is the outcome of a series of period-specific 
influences. To specify an interpretable relationship between avetage * 
completfed grades of schooling and the sequences of aggregate-level 

. ihde'p'endent variables is difficult if not impossible. On the other 

^'V . '.•>' ... 

' '> , 

[, piece-wise analysis of tl- wouLmg process allows precise 

fixation of pel lotl es and thus affords more interpretable 




* We fotus on four scrtpol transitions: Whether the individual (1) 



completes elementary school (completes 8th grade) ; (2) attends high 
school given that he comple tes- elementary school (attends 9th grade 
givei^8th grade completion) ; (3) graduates from high school given f 
that he attends high school (completes 12th grade given 9th grade 
attendance) ; (A) attends- college given that he graduates from high 
school (attends 13th grade given 12th grade completion) , These 
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transitions are the poJ-Hts in the . American schooling process where 

-J " ■ 

the greatest attrition has historically occurred (Duncan 1968,, 

p, 640), and they denote movement between and acfoss the major divisions 

of the educational system. * ' 

Since most 'of each cohort finishes school before age 25, cross^ 

sectional observations on. l:iighest ^^ade of school completed reveal 

✓ », . 

the grade progression decisions of cohd^s observed in the cross section, 

-» 

Our data source is white males in the 1973 Occupational Changes in a ' \ 
Generation Survey (OCG)\^^^^e civilian nan^institutional male population 
born 190.7^2 (Feathe^^an and Hauser 1975) , The OCG^ata include measures 
on a number of social background factors that effect school cont^Lnuat ion 
decisions. To adjust cohort grade progression rates for cohort 
differences in social background compos it ion^ we use thie following: 
father's grades of school completed, moth- s grades of school comp 
annual family income when the respondent was 16 years old in constant 
(i967) dollars, father's occupati^o^l status in units of the^ Duncan 
socioe<:onomic index When the respondent was 16 years old, number ^of 
ever-living siblings, a dichotomy equalling one. if the respondent did 
not live with both parents most of the time up to age 16 and zero ^ 
otherwise, a dichotomy equalling one if the respondent was born in the 
South census region and zero otherwise, and a dichotomy equalling one 
if the respondent lived on a farm at age 16' and zero otherwise. For 
substantive discussion^ of how these variables' effects vary over 
school transitions, see Mafe (1977a; 1977b) • 

Our analysis relies on retrospect ive reports of social background 

/ V . ^ , ' * ■ • 

and educational attainment. This raises two problems — sample 
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unreliability or unrepre^^tativeness and intracohort variability in 
the timing of schooling. Relying on ^retrospective reports is a 
potential^ so.urce of bias because our data are not a representative 
sample- of persons in each cohort who attended American schools 
during this century. Cross-sectional "bbfeervations^ 'then, are 
affected by differential morta^ty, ^international migr.atid*, and 
age-related faculty recall of e:xperienc^v Analysis reported else- 
where considers the first two of these sources of bias and determines 
that they Ijave ^^^portant effects Jn estimated grade progression . 
rates (Mare 1977a, Ch. 4). Fienberg and Mason (1^77) pij^sent^^dence 
that nonrandom faculty recall of schooling has npc ' . Ffects 
on grade progression estimates from ret 

cohort variability in Li.e timing o oling^a^ds serious 

conce[ . ual problems for examining macro-level ■ fects on schooling. 
Many persons delay or interrupt their schooling' because of late 
starting, failures, c5r leaves of absence. Since not all persons in 
a birth cohort take each phase of their schooling in the same year, 
cohorts respond to heterogeneous economic and institutional conditipns 
in makin\ their school continuation decisions. Cohort grade progression 
rates, then, may poorly represent grade pi^'ogression rates in each 
period and grade .progression rates adjusted for social background are 
not meaningful functions of period-specif ic macf o~level phenomena for 
each school transition. Instead, they are weighted averages of 

A 

macro-level variables where the' weights change with the nature and 

' r 

extent of age-grade abnormality. To take accoiin^ of this problem^ we 
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estimate -the-, years wl)'en persons take/each y^^t of their schooling^ 
using OCG information on the incidervce and ?i?iing of school inter- 
rup]tions. prom this information we constt^^t peripd^ grade progression 
rates; that is, ratios, of persons a^, ^^Yi (i+l)st_ level of 

school^pg in year t+1 to persons at the i^^i le^vel of schooling in year 
^ t The time-series- of these ratios can th^^ t>e meaningfully related 
to series of macro-level independent vari^t^les. When suitably ^ 
adjusted for social background composition » these period rates^ rather 
than ttie directly observed c^' rates, ased in ou, ici^ysis,, 

] . To examine change in gi:;^ae progression net; cohort' differences 
^n social .background composition, we exami^^ effects of social 

background and period on each school tranS^^ion. We use a' logit 

, . ... ' ■ y 

specification to estimate the effeqts ^bec^^^^ school continuation - 

dec^LSions are dichqtomous outcomes. ' if . is the probability 
I ^ 13 1 

that the ith individual in the t th cohort O'skes the' jth_ school 
transition, and X^^^ is the value on the kt^l social background 
characteristic for the i th individual, the "lodel is 

Piit 

log — = a. +Eav, X., + A. (EA. ^^13) 

e l-P^j^ 10 ^ jk ik ,]t \ 

. ' ■■■/■■. - 

where a and i. are parameters, Constr^^^ among the A denote 
.^^5^ J t j t 

differences in the log odds of school continuation among persons 
making the jtjh school transition in diffef^^^ years adjusted for 
differences in composition on the . U^^^S (1) We estimate the 
adjusted log odds of grade progression as 

'A* = a. + Z a., X,, 4- A. 
Jt JO ^ jk ik . jt 



\ 
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where/ the ar. and are tne ^maximum likelihood estimates of the I' 

a^^ and A, ^ ^respectively ^ \ . 

With elstimates of adjusted log odd^ of grade progression in h^n^^» 
w6 asefess the effect of" societal^ level caused of schooling 'changes . * 
via time -series j|nalysis . Then, if ^. is the value of the mth 
macro-level variable affecting the coi . Liiuation '>te for groups 



making the j t"^ school transition in the t th year, we esti^^te macro- 



level models of the form 



A*^ = 6. + Z6. Z. + e. \ "-(:3) 

Jt JO ^ jm jmt jt . 

where 6. . are parameters and e, is a stochastic disturbance. Methods 
3^ k Jt . 

^- , ^ 

of estimating (3) depend upon the dynamic properties of the C which 

f 

may differ oyer equations. The next section discusses the aggregate 
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indepefndent variables 

I 

I 

MARKET AND INSTITUTIONAL FACTORS: MEASURES AND HYP^HESES 

/Following the earlier discussion, we consider three classes of 
variables :^ffecting grade progression rates: the economic returns to 
schooling, the costs of schooling, and characteristics of educational 
organization. 

Ecqnomic Returns to Schooling . ' / 

/ ' To ^[Jsess*t±ie argument thaV persons take account of the economic 



value of Schooling, as indicated by the experience of previous cohorts,. 



is diffi|:ult given limitations in both theory and data on how persons 

1 " 



i 



perceive and interpret ^the ' value of schooling,/ DeXermining 'how persons 
use the ^^experiences of earlier cohorts to evaluate schooling presents; 

the claffesical difficulties of reference-group tbebry (Merton 1968^ Chs . 

/ ■ , ^. ^ ^ . y ' • . ' ^ 

10-11), On the one-hand, it is plausible that individuals make 

\^ , ) 

schooling decision^' using information about the fortunes of groups -vho 

' ^' ^ ^ • ■ ' . ' ^' I 4 

have iriade the decisions in the recent past. On the other haiid , as ih all 



reference group f oxmuiat ibns , it is unclear which groups are in fact 
the reference groups used by individuals We mus^ , therefore^ face 

th^ problem of specifying the intergroup comparisons made by persons 

"\ ^ . 

deciding whether to cbntinue'in school, * ' 

f ^ ' ' ^ ■ 

-In»,the one previous att^empt to examine the effects of economic 

returns J:o college oji attendance, Freeman (1975; 1976) shows that 

college enrollments vary dire<:tly with the earnings of college graduates 

relative to those of all -workers since World War II, Unfortunately, 

earnings data specific to education level are unavailable for most of 

the period to which our dependent variables pertain, making it unfeasible 

to extend straightforwardly Freeman's approach. An alternative way to 

measure economic Incentives is" to eschew direct earnings measurement 

''<and , ins t^ad examine the time-series of occupat ional opportunities of 

labor force' entrants with varying amounts of schooling. This information 

was obtained in the OCG survey which a'sked^'respondent s to report their 

first full-time civilian joh after school completion. To each 

individual we a^ssign the median earnings for his detailed first 

occupational title based on thi 19 70 Cejisus (U. S^,* Bureau of the Census 

1973, pp. 368^3fi'?5^. Then we 'u^se the joint distribution of first job, 

^^^^ . ' I ' > 



20 



%axninga, schooling level^ and cohort to jjedel the average starting/ ^' 

earnings for each cohort at each level 6f schooling,^ The relationships 

/ , " 

■* • *.*■'■ 

between (imputed) ^earnings- of first dccupation ^lyi educational attainment i 
fof recently preceding cohorts, by -the , arguments above, affect the 

" ' . ■ / : ■ . ^- ' ■ \- ^- 

grade progression deci§.4.ons of perso^s^still in school, * / 

' "^^ >/ • ' 1 >^ ^ ' 

■ can expre6is| this ^f>6rmally by letting Y be the earning^ 
' \ ) it,/ 

(ttiat is, the average of the occupational median earnings scores) of 

those miembers of the i th cohort who make the tth school transition; 

2 ' 

Y_^^ be the earnings of those members of -the ith^ cohort who make the 
(t-l) 9t t ransition but do not make the t th transition; and A^^ be the 
background adjusted log odds of making the t th school transition for 

the ith*^ cohort . Then - ?. 

« ^ ■ • '■ ' ' 

^1 l. > 1--, 2 2 

\t ^ ^^^(i-p)t'^(i^p-\)t'""^(i-p-j)t'^(i-q)t ^ii-q^k)t^ ^ j^^ 

wh&r.e p, j, q, and k define th^, .cohorts vmose experieifces affect the 
decisions of the i th cohort, That^is, the adjusted log odds of grade 
progression is a function of the average first occupaftion earnings for 
members of previous cohorts who .made and who did not make the tth sch'ool 



1 2 

transition. In practice, we consider ratios of the Y, to the Y. for 

" ^ I 

a limited number of cohorts. For a single ratio, then, we have 

A.^ = F(y\/y\) = F(y\ /Y^) ^ (5) 

It mt nt n+s n t 

where s = n - ip'. We shall have occasion to refer to (5) in discussing 



our findings, ' '/ 



/' 
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• The first occupation-based measures appro^timate the iiyitial " 



returns tro schc?»ling for the cohorts we consi3er in our anaiy;^is. 
The measure^,./ however , present, ^ several conceptual problems , . These 
include, first, using f irjt^ocfcupatioji -based measures when measures 
of the rewards to schooling*^ later in life are moi<§j^ppropr iate( 
Second, specifying th^e cohorts that, persons compar^ when evaluating 
-the returns to grade progression; and rtird, specifying t:he educat:^nal 
groups that they compare, " / 

First job earnings are not the only signal which individuals use 
to determipe the economic rewards of^ scl^^oling . They may also examine 
the earnings of workers in thel^cprime woflcing ages, job mobility 
patterns, or the relative chances \of being unemployed of workers with 
different educational statuses. Since each of these possibilities may 
hold for some in(^viduals in a cohort, grade progression rate^ depend 
on a cjistribution of perceived rewards of schooling, only an element " 
or which is tcaptured in our first-job measure. 

This has implications for our analysis. We would like to 
specify the maximum lag at whic^ the previous cohorts can affect 
deaisicyns of persons in school, '^If first jobs are the most important 



basis for perceptions of the relative yalue of schooling, then the 
'cohorts that ar>^ individual observes in making decisions are probably 
only three or fcniarJ^ears older than he since the expediences of earlier 
cohorts po^rLy represent 'tlie future. In terms, ^f (40 ,^ j and k would 
be a\ ^st three or four and tl^e earliest cohorts who affect the 
decisions of the i th cohort are the (i~p-3)rd or' (i-p-4)th for persons 



facing the tjth school tran^ition^ But if first jobs are not *an / 
important bas\^s f or^pdrd^ptijiirs then it is ^^ard to, ruie . ottt much 
largeKva^Ues of j and k. We may find no .effects of and on 
A^^ because they are the wrong ■ variables , biit more likely' if rewards 
after first job are more important, their e£fe,cts will appear ^through 
their association with first'job earnings.^ T^i us , even though / 
indiT^iduals rely upon their view of the labor market' durfng the/three 
or four years before their decisions, the cohorts whom they look at 
may be workers who entered the labor force IQ to 15 years in the 

it 

past. then if first job earnings is correlated with later earnings, 
empirical versions, of (4) will show that a cohort is influenced by 
the experience of cohorts born, say, 10 to 15 years earlier. If the 
range is in fact 10 to 15 years, then p = 10 , J = 5 , q is a number 
slightly less than or ^qual to 10, and k is approximately five* 
We may then detect effects of returns on grade progression even when 
the first job/^arnilgs of previous cohorts do not directly affect 
perceptio^/^ of the returns to schooling, But for such effects to 
emerge it ^s necessary to estimate (4) for values of p, q, j, and 
k which are too large to denote the effects of relative first job 
earnings. Because earnings at first and subs^uent jobs are correlated, 
the large lags may reflect the effects of returns to schooling realized 
later in life, _ 

A second issue is determining the cohorts that the individuaffL^uses 

/ 

to ascertaiga the relative value of grade progression. We h^^ discussed 
identifyijig the lag at . which pr^^vibus cohort experience affects the 
decisions of an individual in mentioning the weakness of first-jbb- 
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based measures wfien later labor force experience^ are more relevant. 
It is a matter to be resolved empiricalsLy for each school transition. 
For a given 'lA§,,^betw^^ the experience of a previous c6hort and the 
^curren^ cohort 's ContintiBtion decision, we must also determine j^he 
pairs of groups who make and do not make the transiti^oii In question 
who are compared by cohor^fef^ Individuals, may compare members of 



the same cohort wno Qonjplete different amounts of schopling; they may 
make intercol^o^t comp^^h^l^on^ between persons with different amounts 
of schooling but^^o enter the l^or force at the same time;«or, they 



know 



may make comparisons less precise than strictly within-schooling 
cohorts or within^-labor-force-entry cohorts. Again,,' we do not 
which comparisons are the most prevalent component of cohorts' 
aggregate perceptions. We_use an exploratory strategy to determine 1 
the lags at which previous cohorts' experiences affect the decisions , 
of the current cohort by considering alternative formulations and 
reporting those that are ^he best evidence for economic returns effects 
on grade progression. This procedure is discussed in the next s^ection. 



TV thi^.d problem is that we do not know which ed%ication groups in 
preceding cp^orts are compared by individuals in making their grade^ 
progression decisions. Ecpjation (4) indicates ' that at each transition 
persons compare two sets of groups--previous cohort members who made 
the transition and previous cohort. members ^jjflParopped out at the 



transition. But other comparisons '^T^ possible, such as betvneen' ^ 
persons, who make the transition but make go subsequent trans itionig 
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and persons who drop out at the transition. In short, cohorts have an 
unkj^^l^wn distribution of aspirations and perceptions of t^he fortunes of 
previous cohbrts. Our anaT.ysis assumes the typical individual compares 
persons in previous cohorts who make the transition and person^ who do 
not and ignores intracohort differences in foresight, ajshition, and 
sophistication. We may thereby overlook some^'ef f ects of perceived 
returns to schooling on grade progression, but given our ignoranc.e j 
about how cohorts use available information, this is the best tha^ 
we can dio, • r 

To summarize, we assess the argument that individuals appraise the 
economic reward to^ schooling by observing the first jobs obtained by 

./■ '■ 

persons in previous cohorts who f^ced the school transition in 
.c|uestion. When previous cohort fnembers who make the transition take 
jobs that are well' paying relative to jobs entered by dropouts, then 
the progressipn rates of cohorts still 'in school are relatively high. 
When, by contrast, the relative first-job earnings of previous cohort 
members who make the transition are lovep^ grade progression rates 
of cohorts in school are lower. There are .limitations of the first- 
job-based measure of the returns to schooling. It ^ fallibly^ measures 
experiences of older workers (which provide better , information on the 
value of , schooling) and does not take account of' intracohort differences 
in perceptions and aspirations. ' ' \ ' C 

Since our understanding of the aggregate perceptions "of a cohort's 
value of <^cht)oli3>g is limited^ we approach the data analysis 
explorativAlij^' enhancing the possibility of fhistakenly identifying 



random fluctuations In the data as relative earnings effects. On 
balance, however,' if, as some have claimed, the source of educational 
growth in western industrial societies Is the perceived need to 
acquire increased schooling to maintain one's relative socloeconofclc 
position, then ^he effects of the -returns to schooling should show up 

. ■ ^ . ■ -r ^ 

despite data limitations. 

Costs of Schooling 

For the cohorts for which we estimate adjusted grade progression 

rates data on schooling costs are limited. Below college, theif1(^|^e 

ito' recorded series of direct schooling cost-s. For college, there is 

a biennial series on aggregate income of institutions of higher 

educatioi!! from student fees (U, S, Bureau of the 'Census 1975, p, 384), 

When evaluated relative to higher educational enrollment, this 

8 

estimates the coste born by students. If, cohorts respond to the 



sessed p^r student should negatively 



direct costs of schooling, fees assessed 

affect the a^usted log odds of progression from higlit'^ ^'<!jhool graduation 
to coll^^^e attendance. . " • 

Though we cannot directly measure schooling costs below college, 
we can measure the aggregate capacity of families to meet th^ costs. 
,An indicator of fluctuations in aggregate welfare is the national 
unemployment rate. When unemployment rates are high, more principal 
wage earners are out of work, and families have a harder time meeting 

• ;■ ,,: -^r 

the costs of serving their children to school. When low, families, 

,1-- 

on average, can more readily bear schooling cs*osts, and if costs affect 

X . • 9 

school continuation decisions progression rates should increase. 
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The opportunity costs of schooling are potential earnitigs 
opportunities available to dropouts. When opportunities are considerable, 
the costs of remaining irt school are relatively high and transition 
rates should be depressed. When opportunities are scarce^ the costs 
of schooling are tninimized and rates should increase. Ideally, we would ^ 
index the opportunity costs of making a school transition with 
UTiemploymerit rates for white male youths the same age as persons 
making the transition. For the full period experienced by the cohorts 
in our analysis, however, ^here are only unemployment estimates 
f<fc the entire civilian labor force. Thus* we use the unemployment 
rate for the labor force as a whole. This implies contradictory 
\ hypotheses regarding the net effect of unemployment on grade progression. 
Since high unemplo^qnent enhances the aggregate burden of meeting the 
direct costs of schooling, it may depress grade progression. But 
when unemployment is high in tlje total labor force it is high for 
school-age youths making persons in school 'more inclined to stay thyfere. 
These cont^radictory implications make it impossible to isolate Xhe 
partial positive effect of opportunity costs and the negative efiyct, of' 
direct costs on grade progression [though previous research shows 
positive zero-order correlations between fluctuations in unemployment 
and in high-school-level progress:j.on rates (Duncan 1965a)] . In 
appraising the opportunity costs of schooling, however, individuals 
may not merely note the stock of available employment opportunities. 
More likely, they 'expect the future employment situation to resemble 
recent labor market trends. If changes in the unemployment rate 
are for the'worse, students are more likely to remain in school. 
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cAriversely, net of the unemployment lev6l, decreases in the unemployment 
>St'e portend an» improved labor market and may reduce ferade progression 
^ rates. Thus, while it is hard to specify the direction of the effect 

of unemployment levels^n grade progression, changes in unemployment 

fates should positively affect progression rates inasmuch as they 

signal work possibilites for dropouts. 

Institutional Characteristics ' 



We cojasider sj^veral indicators of school organization including 

J 

elementary and secondary school expenditures per pupil enrolled, 

« • ■ ^ 

average annual salary of instructional staff in elemei^tary and 

secondary schools, pupil-to-teacher ratio in elementary schools, 

pupil-to-teacher ratio in secondary schools, average nuthber of days 

attended per year^er pupil enrolled in elementary and secondary 

schools, number of one-teacher public schools, and number of four-year 

colleges <U, S. Bureau of the Census pp.. 369, 373^375, 382-383). 

These .measures permit us to examine several element ary-~yet t(0 

date untested — hypotheses. Per pupil expenditures index resources 

allocated to schooling. High resource levels imply, on average, \^^^^ 

more diversified curricula and improved^^^p^iy^sical facilities. These 

make school attendance easier and more attractive, thereby increasing 

grade progression rates. Teacher salaries should be correlated ^ith 

the quality of instructSion since higher remuneration should recruit 

more able persons into the teaching profession. On average, the 

bett^ The instruction the more students will be able to continue 

their schooling, and^ thus the higher the rates of grade progression. 
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Similarly, tl\e pupil-teacher ratio should affect progression rates 
negatively since smaller tlasses will,^ other things being equal, ' 
imply more intensive instruction and enhanced student capability and " 
interest in further schooling^ ^ 0 

Average liays attended per pupils should posltivel^^rf f ect grade 
prx>gre8feion f or^ two reasons: First, it measures the y!li<;,ensiveness of 
formal schooling and, thus, longer school terms imply Increased 
student, ability to go on with schooling. Second, it indexes the extent 
of the 1 traditional schooliftg pattern of seasonally Interrupted 
attendance in favor of farm o> other labor. This traditional 

pattern so^cialized .young persons early into labor force participation 
and facilitated early permanent school withdrawal. Conversely, 
lengthy school terms imply a break from tradition, and a decline 
in the salience of^ competing work opportunities. 

The number of one-teacher schools again indicates the strength 
of traditional , rural schooling patterns. With the consolidation 
of schools come uniform yet diversified curricula, reduced child la^or 
force participation, and a stronger age-graded system of schbpl 
organization. All of 'these factors should increase mr&gression 
rates and thus the number of one-teacher schools itself shoul'd haye a 
negative effect on grade progression. Finally, the^ number of four-year 
colleges indexes the physical availability of higher education and 
should, other things being equal, hav^ a net positive jeffect on the ^ 
progression rate from high sghool to college. ^ 
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Although suited to ' ^ploration o^f ' determinants of educational^^ 
growth, th^ sqhool indicat3i4<fi3ve an important limitation. They 
are only a^^flT^le biennially and thus for one-half of the cohorts 

for which a^^sted gradp :progression rates are available. Therefore, 

\ 

* ■ . . or 

including^ these variables reduces observations to at most 23 and 

* ■ ■ 

thereby restricts the complexity of the models we consider. But 
they are the best sour^, of aggregate historical' informajtion on , 
school characteristics faking it worthwhile to leatn what we can 
from the limited number of observations. 



METHODS OF TIME-SERIES ANALYSIS 
Since we consider a number , of plausible yet previously unexamined 



hypotheses, our strategy is exploratory. We have searched the data for 
support for the hypot?h^eses outlined above, to find the lag(s)-at which 
macro-level events affect grade progression, and, in examining the 
effects of the perceived rewards to schooling on grade progression, to 
find the comparisons between previous cohdrt members with different 
amounts of schooling macle by a cohort deciding whether to continue^ in 
school. 

This section outlines the methods we use to determine the 

regression equations presented in the next section. (Further dis- 
cussion of 'the procedures is in the Appetldix.) These methods 'do not 
^ensure plausible specifications or unique, best-^f itt ing models. 

Whether accept the results of the data search .procedures depends 

i 

upon their plausibility. Several s.^rches of the data may yield 



different models *which fit the datk well and are reasonable. 3^ 
these itiistances we report the several models and, where suitable,/ ^ 
th4ir interpretations. . 

All variables ii*' our ^nalysis, except th^ level and changci in 
unemployment rates, are, strongly correlated with; linear or' \ 

f • ^. i- ). 

exponential trend. ^ Thusi^, we exprejss variables as deviations from 

10 ^ . 

linear or exponential trends. ^ Parameter estimates ^are equivalent 

to those obtainable- by ^^i^g phe observed values of the var^-^bles 

and by including a linear time trend as a variable in ^e equations, ' 

The coefficients, therefore, denote the effect/- of fluctuations 

about trends in the independent variables on corresponding fluctuation 

in the adjusted log odds of grade progression. 

✓ ^ 

pur principal tool is the cross-correlation function (for example 
Box and Jenkins 1970, Ch. 11). That is, we examine the zero-^der 
correlations between the adjusted log odds of grad^ prog ssion anc 
independent variables over plausible i^anges of lagged values of the 
variables. For example, we expect that the unemployment rate affects 
progression from 9th grade attendance to* high^chool graduation, but 
it is unclear at what year of. high school the effect emerges. We use 
the cross-correlation function to estimate the correlation between the 
adjusted log odds of grade progression and the unemployment rate when 
the cohort was f?, 16, 15, a^d lA years old. This suggests the ages 
when unemployment has a zero -order effect on graduation and the ( 
appropriate lagged value(s') of the unemployment rate to be used in 
an equation including a dditional independent variables. 



We also, use the- cross-correlation function to identify multivariate 

relationships between grade progression and its de4:erminants, proceedlj^ 

. • ' ■ <^ 

from bivariate relationships to more .complex multiple .regression models. 

/ • - ' 

In addition, we explore alternative forms of economic returns that may 
affect* grade progression. We experiment with different lags at wjiicti^^^ - 
relative earnings affects grade^progression and with different pairs 
of groups who mak^ and do not make a given transition that may be 
compared by cohorts fac'lng the transition. .The details of these 
procedures are in the Appendix. TKese methods are not a rigorous - 



search algorithm; rather, we combine a search strategy' with substantive 
reasoning to, specify models more precisely than theory alone permits. 



FINDINGS .'^ 

This Siection reports the effects of structural variables on the 

log odds of grade progression at four levels of schooling adjusted 

for intercohprt changes in social background composition."^^ We 

describe in sequence tlie results for the transitions to completion of 

8th, from 8th .to 9th, from 9th to 12th, and from 12th to 13th grades. _ 

For each transition we report first, the relative earnings measure 

suggested by the cross-correlation function; second, the effects of ^ 
If ^ 
labor market factors — that is, the economic returns and costs of 

schooling — ; and thirji^ comprehensive equations that incorporate the 

effects of both labor maxket factors and school characteristics. 

present fuller discussion of the transition to 8th grade completion 

than of the subsequent transitions to provide a point of reference > 
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for discussing the latter. We also present additional detail for the 
transition from high' school attendance to graduation . in the attempt 
to interpret unanticipated findings* V ' ^ ' ^ 

Eigh^ Grade Completion . ^ - 

ThI cross-correlatign function indicates that the strongest 
effects of the first job benefits of grade progression on decisions 
whether ^o complete elementary school occur through intercohort 
comparisons of completing and noncompleting groups in previous' cohorts 
born two years apart. Ken completing 8th grade are compared to men 
two years older who failed to complete 8th grad^ . The cross-cpt^relation 
function also indicates that these effects occur at a substantial I^g, 
The strongest returns effect on the adjusted log odds of 8th grade' 



completion i^/ for tlfie returns of men completing ^th grade 11 years 

older than the cohort facing the transition relative to the returns 

of men nor completing, 8th grade born nine years before the cohort 

facing the transition. Thffee, groups are depicted at the bottom of 

Figure 1. p[n terms of (5), n is nine and s is two,] This is „the 

12 ' 

returns to schooling measure- used in equations reported below. 

This foranulation is not unreasonable yln l±^t of our earlierA 
discussion. The effect is at a long lag, because persons who complete 
8th arade may stay in school a number of years after the transition, 
typically, unti^ high school graduation. That the comparison of 
graduates and dropouts is between cohorts bo^only two years apart 
indicates that, for 8th grade completion, students (or, lore realistically 
their parents) do not compare groups- entering the labor force In the 
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Figure 1.^- Reference groups for earnings comparisons at selecj^ed 
school , transi C^ions made by cohort 0. 
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same^^^M. Dropouts entering the labor force withauu" completing 8th^ 
'grade are more than,- two year^ younger than the typical labor force 
\ntrant who ha-s completed 8th grade.' A .two-year separation between 
the ag'fes^f^ continuers and . dropou^ts implies, therefore,' that th^ 
former* tend to e^t^r the labor market after the latter. This suggests 
that the decision to complete 8th grade relies on perceptions of 
.' returns to schooling of workers who )havej been in the labor force ^or 
several years and that youths (and their, parents) compare persons 

similar in age not allowing for differences in duration oi labor 

■ .1 " 

' force paft.icipation. 'Wius. the effects of returns to 8th grade completion' 

feported below might be stronger were they .m,easured rtTT^-tnature workers 



rather than labojt force, entrants 



Table 1 reports regression results that^inolude this measure.^in . 
equations showing the effects of the costs and organization of formal 
schooling. Equation 1 includes the effects of levels and changes in / 

the cotal labor force unemployment rate as well ag~"^relative earnings. 

f- i . ~ , 

■ The estimated effects support the argumentst pres^i^ted above. Th§re^ 

is a 'significant effect of . fluctuations in relative'* earnings on 8th 

^rade completion, implying that a 10 percent change in, the earnings 

of.;, previous cohort members who complete 8t^h grade, relative to those 

who do not, induces ^a 5.7 percent change in the adjusted odds of g^ade 

.progression. \^ Incr^eases in unemployment rates, implying worsening 

economic conditions for labor force entrants, enhance the chanced of 



^ 8th grade completion. One percent changes in the unemployment rates 



when cohort s^were aged 6 to 7 and 12 to 13 imply a per^nt change in t 
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TABLE 1 



RRGKESSTON .VNALVSIS OK THK LOG ODDS OF E.ICIHTH (;R.\nE COMI'LLTION 
ADJUSTED FOR SOCTAL BACKCROL/ND "COMPOS ITION 



DUR, 



i' 

LEXPP/ 
b 

ONERM- 
o 

PTR„ 



-0.0056 
(-1.16) 

0.0165 
(2.26) 

0. 0162 
(2.05) 



-0.0126 
(-4.68) 

* 0.0097', 
(2.59) 

0.0230 
, (6.38) 

0.6773 
' (#.21)^ 



-0. 0087 
(-5.21) 

0.Q191 
(3.63) 

-1.0297 
(-0.94) 



-0.0184 
(-4.93) 

0.0101- 
(2.21) 

0.0240 
(5. JO) 



0.5631 
(6^49) 

-0.0042 
(-1.97) 

0.0324 ■ 
(5.11) 

-0. 1621 
(-0.1:2) 



-0.0157^ 
(-3.&8) 

o.ooac , 

(1.83) 

0.0237 
(5.00) 

0.7-709 
(5.81) 



-0.fi095 
(-4^.45) 

O'. 02.3 7 
(3.^27) 

-0.6240 
(-0.46) 



-0*0294 
(-3.92) 

0.0082 
(1.52) 

0.0'218- 
<3.90)' 



d.6319 
('^.59) 

-0.002 3 
(.tO.JB7> 

0.0286 
. . (3. 14) 

-0 ..4^26 
.(-Q*28j 



-0-0170 
(-3. 78) 



0,0236 
(4.12) 

0.8826 
(6.2?); 



-0.0102 ( 

(-3.97) 

0.0244 
(3.19) 



<-4.46) 
4 

0.0208 
, (3.29) 



0. 7406 
(5.70) 



O..J3260 
(3.58) 



retur:;s ^ 

Cons Cant 


. 0.5717 
(2.33) 

0. 0424 
(1.11) 


0.0369 
M3;97) 


1 

0.0441 
(3.92) 


O.Q785 
(0.^33) ^ 

0.0510. 
'(2.67) 


, 0^.4636 
(1.61) • 

0.04 39 
(3.37) 


' 0.1125 
•. (0.42) 

0. 1146 
■^2.54) 


0.6246 
^2.35) 

. 6. 2285' 
^ ,(4.19) , 


N 


35 


. 20 


20 


/J- 

. 17 


17 . 


17 


■ 17 


r2 


0.454 


0.941 / 


,0. 913 


0.933 - 


0-. 905 . 


' 0,869 


, ,0.8^6- 


S.E.E. 


.0.412 


o.oid 


0.019 


0.023 


0.013.' 


0.659 ' 


0.06.6.' / 




1. 71 


1.82 ' 


2.23 


*2.23 


2.23 ' ' 


,?.38 


2 .^2 3 



NOTE:^ R»-^Cios of coefficients to Che^r estimated standard errors nre in parentfu'sci . 
All variables except UK ao'd OUR 'are deviations from .t linear time trend'. Eqiiat-tpn.s ■ 
2-6' are estimated by a twj^stagf procedure to adjvst 'for serial cofrolat ion . For/ 



Independen t variables are; 



12' 



unemployment rnte wheft 



change ''fn unemployment rate between, years when 



expl.mntlon see. text, 
cohort was age 12; 

cohort wns b and 7 and was 12 and 13 respectively; LSAL. : natural log.irttfhra of 

r D 

public elementary atid j^econdnry school teachers' aver.TRe annual s.ilaries in constalu 
^( 1967) dollar-^ when cphort was age 6; LEXPP^: n.itural logarithm of ^annual public^ 

elementary and second.iry school expenditures per pupil enrolled in con^.int ( 1967)*' 
dollars when i^ohort w.ts ago 6; ONKRM^ : number of one- tcaciior^ pub 1 1^: schools (in 



10' 



annuii 1 averagt; days .ittejidcii (>i«r pupil 



thoiisnnti.s ) when cohort w^is age 

(">n ro 1 1 o(i in pub 1 i c i> li-men c ,irv and secondary s fhoo 1 s whe n coho r t'''w;is .igci 10; ^^TH^^ 

pup i 1 - L earlu' r ratio in lemi' n t .i rv s cfxoo Is whtjii coliyr t w.ts 8 ; RETURNS : ri.it u 

logarji tiim of tho r at io^ i> f es t I ma tod f 1 r^ t j r»b i^ani-'l n gs o t ;m' i '.ona romp U't i ng 8c h 
grade to earnings of persons two years voung*>r not completing 8th grade. 
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adjusted^odds Qf grade progression, Unemploymea^ r^te c^ailge* effects 

at the end of elemen<ary school are reasonable inasmuch as <these are 

] ' the- ages When employment opportunities are^^^st , available. That there 

, I is an effect when cohorts begin schooling is l^s^ reasonable since 

child labor is vestigial during the chMdhoods oft tVe cohorts represented^ 

f * ' ' ' 

14 ^ . , . V ^ 

in our data. The effect of th^ unemployment level is ne^ativ^,/ 



^suggesting that .economic hardship^ ^Pvent^'* families froi??' meeting the 
costs of keeping their children ^iri school. But this effedt is small 



and the coefficient barely exceeds its standard errot . ' 

The remaining equations in Table 1. summarize the effects 6f ' V 

^ schoo^ organization indicators on grad^^progf essiotl, first ignoi:ing 

. • * 

and then 't.aking account x>f the effects of relative earnings • Sihce . 
the equations are subject to (negative) first-ojrder serial correlation 

in their, disturbances, they are estimated by DuiJ^in ' s"" two- stage ■ 

15 ' . ' , ^ ^ 

procedure. Note the lag structure of the schooling effects. Teacher 

salaries, expenditures, and orte-teacher schaols af f ecr 8th grade 

completion through their levels when cohorts are* six ; days attended 

per pupil tbrough its leveJ^when j^horts are ten; and the pupil^teacher 

ratio thro^^ its level when cohorts arfe ^ight. The la^s^'caiT^be" 

interpreted as follows; School expenditures are, in principle, v invest-r 

ments in educational ^ facilities and^personnel . High expenditure levels 

v^fhen a co*liort enters school benef it the cohort throughout its schooling. 

Similarly, teachers* salaries regulate the number and quality of new . - 

^ teachers. High salaries when a cohort starts "^school need not imply 

exceptional teachers ivi that yea]:, but rather recruitment of better ^ 
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-teachers over the years as more persons respond to the salary 'levels- 

■ ■ . . i 

Persons entering school when ther^are man/ one-teacher public schools 
' (relative to theit long-run downward trend) spend their entire 
eleni^tary school career in such'sChoqls more o^ten than persons 
'entering when there are relatively few. School entry, therefore, may * 
determine the fraction of a cohort that attends small, rural schools 
and expe^riences their disadvantages. Days attended per pupil and the 
pupil- teacher ratio affect 8th grade completion later. Since these 

/ ■ , V 

are school quality dimensions/whi^ should have relatively immediate 
^impact on attendance, their impact should be greatest where attritlj^ 
is g^^^atest. During the elemei),^ary years, attrition is greatest 
between 5th and 7th grade fo^^Li^st cohorts born during the first half 
of the twentieth century (Duncan 1968, p. 640). Days attended per 
pupil and th^ p^il^teacher ratio should exert their effects in r^sponse'^' 
to their values when a cohort is about to enter 5th grade. The lags 
reflect these effects. 

(Columns V, and 3 report the effects of schooling and the level and 
'change in unemployment in the absence of relative earnings effegts."^^ 
The. school effects support our conjectures and, des'^pite the small number 
of observations, most parameters are Larger than twice their standard 
errors. There are positive eff^|K.ts o^..- teacher salaries and expenditures 
por {Hipil: a 10 peri^ont iner(^i,s(^ in Vhrv.se variables raise tlu* odds 
of grade progression by-^b.B and 5.6 percent: r espee t i vely . There 
lire. al>s(^ s i g,n i 1 i ^*'int t'ffe("ts (^f days att.cMi-lcd pt>r puf)il ( a (Mie day / 



r 



\ 



tnt:rease induces a 2 to 3 percent incrjease in the odds of progression) 

• ' ' ' ' • ■ ■ ' 

f and one-teacher public schools, although the latter is marginally 

significant in the equation including expenditures. (iLl'^ihough the 

effect;^of the pupil-teacher ratio is in the hypothesized direction, * 

^±ts coefficient estimates are insignificant That the one-teacher^ 

Schools and pupil-teacher effects are much smaller in the equation 

including general expenddtxires than in the equation iry:luding teacher 
i 

salaries is .consistent with the meaning" of the expenditures measure. 

Expenditures per pupil is a -general source.^of sc)^ool quality operating 

, through numerous channels that include consolidation, the number of 

teachers available to students, and teacher salaries. To a degree, 

therefore, the other 'school quality inj^icators are redundar^ with 

general expenditures. The effects of the level and change in 

unemployment are much stronger when fluctuations in school characteristics 

are taken' into accourut, . Tbie level of unemplo>rpient has a strong negative 

ef^^ct, while the positive effects of unemployment changes persist, 

particularly at the engt of ^elementary school. 

•J 

Now consider schooling, unemployment, and returns effects 
simultaneously/ We continue to present separate equations for 
'expenditure and teacher -salary effects. These variables bear 
different relationships to other schooling indicator*? but, more 
important ,/ the ir associations yith re turns to schooling may also . 
differ. Since teachers ar'^ among better- educated workers, fluctuations 
in. their earnings, other |hings being equal, mirror * changes in the 
"/relat ives earnings of Hth grade graduates, relative to elementary school 
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dropouts. General expenditures , by contrast, has no obvious direct 

link with returns to grade progression. 

Equations 4 and 5 ailgment 2 and 3, respectively, with the relative 

*- 

economic value of 8th grade completion. In neither instance is the 
earnings effect significant. Its coefficient, however, is nearly zero 
in tt^e equation including teacher salaries, ^hile in the expenditures 

■ V.' 

equatipn it is almost as large'yas when schooling variables are 
excluded. This indicates, then, that the correlation between relative 
earnings and teacher salaries is stronger than between relative earnings 
arid general expenditures."^^ Equations. 4 and 5 are re-estimates of 
equations 2 and 3, excluding variables (other than relative earnings) 
with coef f icie^nts less than' twice their respective standard erro^^c^ 
These estitnates sustain our inference from the flatter two equations. , 
To summarize our results for. 8th grade* cpmpletibn, we find effects 
of mo^t of the factors ' hypothesized to affect grade..progression . 
Deterioration of labor market conditions \^nduces positive fluctuations 
in background adjiiyted gr^de progression, whereas ^■ unemployment 
level negatively affects grade progression." There ate also effects * 
of educational iexpenditures-~either general ''or teacher salaries — on 
progression rates, part of i^iich may operate via the consojLidat ion 
^of schools, and' of school attendanbe levels within fhe school year.^ 
I As for the ret^^irns to sr.hot^ 1^ i^ng , t he evidence is mixed . , There is^ 

.a positive effect at "^a substantial lag hut only in the absence of 
controls f-or ' teacher salaries. This may' validate the relative earning^, 
measure inasmuch as teacher salaries arc a coniponeht of the earnings o'l 



relatively well-educated workers. On the other hand, if suggests con- ' 
siderable unreliability in the earnings measure implying that if . . 

a better estimate of the latter were available it.wbuld show an effect 
independ^ftt of teacher salaries. On balance, there may be an effect 
of the relative economic value of 8th grade completion on 
progression rates of later cohorts, but it^s importance r^elative to 
that of fransitory labor market fluctuations and change in characteristics 
of the educational system is not so overwhelming as to be easily 
detectable with crude measurement. 

\ 

High School Attendance Given Element^y Completion 

We consider next market and institutional eifects on the adjusted 
log odds of 9th grade attendance 'given 8th grade completion. The 
'cross-correlation function indicates that the strongest effects of the 
relative first Jt)b benef its of high school attendance on continuation 
decisions is through intercohort comparisons between persons dropping 
out after 8th grade and persons attending at least 9th grade who are 
born six y^ears apart. Men attending high school are compared to men 
six years younger who complete elementary school but do not attend 
bigh school . The cross-correlation function also indicates that persons 
make this comparisoxi^ at a lag of six years. That is, men attending 
high scfiool who^^e 12 years older than the cohort facing, the transition 
from 8th to 9th grade are compared to 8th grade dropouts who are six* 
years older than the cohort facing the transition. These groups are 
depicted in Figure 1. (In terms of (5), n. is six and s is six.) We 
use this measure of returns to high school attendance In the analysis 



reported below. ^ Although oth^r specifications of the relative first 
job earnings benefits of grade progression a^e , a priori , equally 
plausible to this measure, the latter is not unreasonable. The six 
year separation between the continuing and dropout groups in the ' 
comparison suggests tliat cohorts (or their parents) resp9nd to the 
experiences of groups who enter the> labor force at about the same 
time. That the comparison is made at a six year lag makes it 
impossible that cohorts base their continuation decisions on their 

perceptions of labor force entrants. Rathiii either parents 
re^iember the experiences of past^labor force entrants or son6 and/or 
parents rely on the experiences of a labor- force-? entry 'cohort several 
years after entry; The latter suggests that relative first job 
earnings is correlated with subsequent grade progression 

because it is also correlated with relative earnings of older workers. 
The relative earnings measure may then fallibly indicate the fortunes 
of men who have been working for several years. ♦ 

Table 2 , report s -est imates of market and institutional effects 
•on fluctuations in the adjusted 'log odds of progression from 8th grade 
completion to 9th grade attendance. . In the first equation, except for 
unemployment level, the effects are sjnriar in pattern to those for 
the correspondJ.ng equation for 8th grade completion. One percent 
changes- Ln unemployment rates at ages 12-13, the year {Receding the 
modal age of transition to 9th grade, induce approximately 1.6 percent 
increases in the odds of grade ^)rogression , The effect of relative 
earnings is significant and positive , though the coefficient is less ^ 
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TABLE 2 

REGRESSION ANALYSIS OF THE LOG ODDS OF NINTH GRAbE ATTENDANCE 
GIVEN EIGHTH GRXDE COMPLETION ADJUSTED^UR 
SOCIAL BACKGROUND COMPOSITION 



"^2 


0.0062 
(1.35) 


0.0005 
'(0.13) 


0.0034 
(0.95) 






DUR 

6 


0 . 0069 
(1.91) 


O.CX334 
(0.65) 


0.0047 
(0.88) 








0.0160 
(3^94) 


0;0155 

(2.82) 


0.0131 
(2.42) 


0.0149 
(3.75) 


0.0168 
(3.73) 


LSAL, 

D 






0.4253 
(2.16) 




0.5330 
(4.41) 


LEXPP^- 




0 . 3951 
(2.41) 




0.3973 
(5.30) 




ONEWl, 

D 




0.0027 
(0.83) 


-0.0020 
(-<^>72) 






OAPPg 




-0.0013 

(a. 83) 


-0.0027 
(-0.32) 






PTR^ 




-1.067 
(-0.81) 


-2.193 
(-1.74) 


■ -1.2611 
\(-1.35) 


'1.1549 

C-i.XO) 


RETUTUiS , , 

— 0 


0.1651 
(2.73) 


0.1980 
.o U-62) 


0.1770 
(1.41) 


\).1842 
(2.03) 


0.2209 
(4.41) 


Cons can C 


0.0052 
74) 


0.0225 
(2.41) 


-0.0042 
(-0.13) 


0.0240 
(2.13) 


0.0150 
(1.18) 




32 


17 


17 


17 


■vl7 




0.523 


0.838 


0.824 


0.809 


0.756 




0.038 


0.051 


0.054 


0.046 


0.051 


D.W, 


2.04 


2.68 


2 . 4p 


2.50 


l,i5 



NOTE: Ratios of coefflclencs co their estlmaced standard errors 
are In parentheses.' All variables except UK and DUE are deviations- 
' from a linear time trend. Independent variables are: ^12' 
linemploymenc r.Tte when cohort was .ige 12; DUR^ and DUR^^- change 

in unemploymenc race between years when cohort was 6 and 7 and wa.s ^ 
12 and 13 respectively; LSAL^: natural logarithm of public ' 

olcmencary and secondary school teachers' average annual salaries 
In conscint (r)67) dollars when cohort was age 6; LEXPP^: natural 
logarithm of .iniiual public elementary and.seconday school expend- 
ituces per pupil enrdUed In constant (1967) dollars when cohort 
was a^f; b; ON^M^ : number of one-teacher public schools (In 
' "iH.-inds) when cohort was age 6; DAPP^: annual avcV>ige, days 
[Kled per pupil enrolled In publif elementary and st^coiulary 



'0I5; when cohort was .iro 8'; , PTR^ 



puPi 1-teaclier raflo in 



. lomcntary sclinols wlieii troliort was ago ft; RETURNS: natural lo^;- 

arltlim of tht? ratio of ostlmated first J olW^earn I ngs of persouM 

at tending 9 th ^rade to earnings of 8th grade drop»^its who are 
s i j( ye ars vonui^e r . 
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r ■ - 

\ r thaif^ one -third of its size in the equation for 8th grade completion. 
The small unemployment rate effect suggests no effect of aggregate, 

economic fluctuations on families' willingness to meet the cosiis of j/^ 

\ ■ ' > ^ 

enabling t'heir children to make this transition. 

The remaining equations estimated from biennial observations 

take accaunt of opportunity cost, returns, and educational organizational 

effects on grade progression. The lag structure of the schooling 

' effects is similar to that for the transition to 8th grade completion 

V 

implying that the same organizational mechanisms regulate the 8th 

} 

to 9th grade transition rate and the 8th grade completion r^te. 
Educational expenditures and teacher salaries aje indexed ^y \their values 
y when the cohort facing the transition to 9th grade is early in its 

elementary school career, reflecting that expenditure and salary levels 
determine school conditions ovejr a period of years. Experimentation 
with alternative specifications indicates that the strongest effects 
of days attended per pupil and the pupil-teacher ratio are through the 
va^lues of the^e variables when the cohort is aged eighV and six years 
respectively. We suggested that these variables should affect grade 
progression with relatively short lags and, given that the transition 
to 9th gradp occurs at^ about age 13, we would not expect t hex/ to have 
strong effects at ag^s so early As six or eight. As the equa^tfiorTs show, 
the effects are negligible for days attended and marginally significant 
for^he pupil-teacher ratio. Equations 2 through 5 show strong effects ^ 
of teacher salaries and educational expenditures. The effects of . 
both of th^se variables indicate that a 10^ percent increase in salaries 
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or expenditures implies a 4 percent increa^ in the odds of grade 

18 J 

progression. Other school variables, however, have negligible effects.. 

To summarize, we find effects of changes in the opportunity costs 
of schooling, as indicated by unemployment rate changes, of the relative 
earnings 'pf^^previous cohorts of high school attenders and 8th gra^e 
dropouts, and of some school quality indicators oiNthe adjusted log 
odds of progression from 8th to 9th grade. In contrast to 8th grade 
completion, however, there is no negative unemployment rate effect, 
suggesting that^ transitory fluctuations in the ability to support 
children's school attendance have little aggregate • effect at this 

^ 

transition. We also find no one-teacher public school effect, suggesting 
that while the consolidation of elementary schools contributed feQ^ 
near universal ^elementary school graduation ,^"i;^^ad little effect on 
high school attendance rates of elementary' graduates. 

High School Graduation Given Ninth Grade Attendance 

The cross-correlation function indicates that insofar ^-^^ 
facing the transition from high school attendance to gi 
account of the relative earnings of graduates and dropout pre 
cohorts, they do so through an intercohort comparison of groups born ^^^^ 
one year apart . High school _graduates' are compared to dropouts ho\n 



one ^ear later . The cross-correwtion function also shows that cohorts 
make these comparisons using the experience of cohorts who were in high 
school only a few years before them. The strongest relative earnings 
effect on high school graduation is throu^ comparison between the 
earnings of high school graduates five years older aod high school 
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dropouts four ye^s older than persons making the comparison. These 
groups are depicted *Ln Figure 1. (In terms of (5), n = A and s = 1.) 
In addition, there is a smaller effect of a comparison between the 
earnings- of high school graduates three years older than^ the cohort 
making the comparison ^nd dropouts two years older than the cohort 
making the comparison. (That is, n =2 and s = 1.) We use these two 
ratios in the analysis reported below. 

That the comparisons between dropouts and graduates are for recent 
cohorts suggests that for this transition students are more inclined 
to evaluate the first job experiences of recent labor force en<?rants 

\ i 

than at earlier transitions where the 4^ta sugges't that they compare 

^groups of mature workers. That the Comparisons are between groups 

.born on:j.y a year apart, however, makes it unlikely that cohorts make ' 

comparisons within cohorts 'of* labor force Entrants. Sinro many 

dropouts leave before 11th grade compJ .ion and many hi^ii school 

aduates go to college, the comparisons ^implied by the relative 

earningjsl measure suggest that the dropouts used in a given comparison 

«• 

enter the labor force before the high school graduates to whom they 
are compared. 

Table 3 reports market and institutional effects on fluctuations 
in progression to high school graduation. Compared to the earlier 
transitions, the relative earnings effects are much larger. Equation 
l^shows that a IQ percent change in the earnings of high school^ \ 
graduates relatvve to dropouts for groups horn five and four years. 
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TABLK j 



REGRESSION .VNALYSIS 0| THE LOG ODDS OF HIGH SCil'^QL (;R.\nUATION 
GIVEN NINTH fR.\DE ATTRNDANCI- AD.IUSTEI^ F(m^ 
SOCIAL BACKGROUND COHPOSITION 
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3 
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16 


0 .0001 


-0 0100 


-0 . 00 72 


0. 002/7 


-0 .0082 


(0.05) 


(-1.94) 


(-1.69) 


(0.66) 


(-1.83) 




0.0021 


-0.0106 


-0.0052 






(0.37) 


(-1.14) 


(-0.6.3) 










0.2874 




-0.0967 


0. 1985 




(1.62) 




r-o'.65) 


(1.39) 


LSAL 






0:4036 










(1.69) 






ONE KM, , 
16 




-0.0002 


-0.0029 








(-0.06) 


(-0.74) 










0.0441 


0.0371 




0.0439 




(S.08) 


(2.86) 




(3.38) 


•■^16 




-0.52"'4 7 


0.4012 








(-0.23) 


(0.19) 






RITURNS 2 


0,3550 


0*.29 33 


0,280:^ 


0.4980 


0.2648 




(1.60) 


(0.99) 


(0.9t) 


(1.66) 


(1.10) 


•RETUlUiS , 


0. 7300 


0.1818 


0,2571 


0.7633 


0.2003 




(3.15) 


(6.48) 


(0,70) 


(2.27) 


(0.65) 


Conacanc 


0.0128 


0.0357 


0.02 40. 
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^ respectively, before persons facing the tran^tion implies a 7 percent 
change in the odds of graduation. The relative ea ngs co'efficient 
for jgroups born two and three years prior to per sons facing the 
transition smaller but stil,l substantial. 

Surprisingly, Equation 1 shows no effect of either the level or 
change^ in unemployment on high school completion. This 'contrasts with 
previous findings that fluctuations in grade progression vary directly 
with fluctuate 'memploymop^ (fior example, Duncan ^v^965a) . We 

have no explanation lor tl^-' ^erences in statistical 

des' betweo: udy ^. may .ant for the differences 

betweei. ir findings and those of others, but we 'have been unable (ip 

analysis not reported here) to determine Which, if any, of our methods 

» 19 ^ 

IS responsible for the findings. On the oth^r hand,, that we find 

clear positive effects of change in unemployment rates on progression 

to 8th grad^ completion, from 8th to 9th grade, and from high school 

to college (see below), suggests that were there similar diffects on 

high school graduation, we would identify them. 

Equations 2 and 3 report market and schooling effects on graduation 



The lags at^ which the several schooling variables are specified to 

affect grade progression are largely justifiable by arguments presented 
f 

^ for the earlier school t ransit io^^<^ (We date the number of one-teacher 

public Schools with respect to when the cohort was 16 years old, but 
f 

it has no detectable effect on graduation irrespective of the lag at 
which it is indexed.) Equations 2 and 3 summarize the net effects of 

to- 

all of the independent variables. They show t1iat f luctuat ions \n the 
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log odds^of high school graduatiort^ltepend on a STnal\ subset of these 

variables. There is a sttromg effect of days attended per ^ 

pupil on grade pro^ressioii: a 10 day increase in average days attended 

implies about a 4 percent increase in the adjusted odds of high school 

graduation. Notably, the, level' of unemployment has a negative effect 

not present in Equation 1. /Salaries and expenditures have marginally 

significant coefficients similar in size to those oi)served for the 

transition from 8th to 9th grade. Beyond these variables — the 

unemployment rate, days amended per pupil, and salaries (or expenditures) — 

ail others have negligible effects. ^""^ 

These findings raise two questions: first, why does a negative 
uhemployment effect emerge in th,e presenjce of schooling indicatoi^s; 
and second, why do the relatiye earnings effects disappear? Equations 



2 and 3 may imply that Equation 1 is misspecif ied . Alternatively, 
they may suggest mechanisms through which unemployment and relative 
earnings affect grade progression. That days attended per pupil 
strongiy^af f ects grade prog'ression suggests that high school attendance 
levels within a year may be means through which other more remote 
causes of grade progression are transmitted. 

Both the level of unemployment and relative earnings may positively 
affect average attendance within a school year. When unemployment is 
high, a source of absence from school — namely part-tiifie employment — 
is scarce. In addition, .students will ^e^less likely to take time ^ 
off from school to look for employment. Thus, the opportunity co6ts 



1 
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of /schooling within a school year will be IcV just as, the opportunity 
costs of a school yea^ as a whole will be low. ^The unemployment rate, 
therefore, will positiveJftir. affect annual schbol attendance. A similar 
process may regulate the effects of returns tqj schooling on grade 



progression. The higher the perceived^alue of high schooi graduation, 
the greater the incentive to attend regularly within a year . Regular 
attendance is required for academic success. In additioti, 
work 'appeals less to persons asprring to at least a high school degrde. 
But whatever^ the mechanism^ there may be^josit^ve effects of the o^Ceived, 
relative earnings of high school graduation on attendance-tf^iTithin /as well 
as a^cross school years. * ^ ^ 

To investigate this we examine fjLrst the effect^ of unemployment 
and relative earnings in equations both taking and not. taking atcbunt 

of the>. average atte|^ance effect, and then the effects of unemployment 

20 ^-T" 

and relative earnings on average daily attendance. Equat^ions 4 and 



:ive 



3 of Table 3 ar^^^^^t imates of expenditures, unemployment Vand relati 
earnings effects on graduation, with ancT without control for days 
attended. Uhen days attended is excluded from the equation, the 
unemployment effects are negligible as they were in Equation 1, while 
relatiye earnings effects are large. Uhen days ,attende<l is included, 
relative earnings effects are reduced and a negative unemployment 

Cect emerges. This p^ir of equations suggests thAt unemployment 
relative earnings affect day^ attended per pupil. To provide better 
evidence that they determine attenlfence levels, however, it is useful 
to cons kj.a?: other de terminants of average daily attendance per pupil. 
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Attendance respoi^ds not only to economic incentives to stay in school, 
but also to legal attendance requirements. Fluctuations in daily 
attendance, then, 4epend'^on fluctuations in the average official school 
\ term. To assess the effects of relative, earnings and unemployment on 
days ^ttended, we also <j;.onsider the effect of the average length of 
school Ib^m as reported in U. S. Bureaii^;^of the Census (1975, p. 375). 
The estimated equation based on bienitl^l observations is as follows: 



DAPP = -0.7630 + 0.9196L + 0.2083U + S.g^WA^^-^ 



(-1.38) (2.91) . (3.63) (1.57) 

(N =.20; = 0.600; S.EJ^. =. 1.18; D.W. = 1.90) 

where DAPP'denotes days attended per pupil enrolled, L the average 
length of school term, U tij^ unemployment rate', and R^^ the of 
earnings of high school graduates born five years before relative td 
high school dropouts born four years before; all variables are 
deviations from linear trends; and the ^tios of coefficients to- , their 
standard errors are in parj^ntheses . Equation (6) shows positive effects 
of botlT official average school year length and unemployment on attend- 
ance and a marginally significant relative earnings effect on attendance 
That effects of unemployment and relative earnings on at tendance \re 
detectable ever> when the length of school 'y^^^ taken into account 
suggests the business cycle and the returns to schooling may determine 
attendance levels within a school year. The regression results in 
Table 3,^herefore|| suggest that unemployment and Relative earnings 
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effects on high school graduation siT^ transmitted ifhrough attendance within 
the sc)f6ol year. 

To summarize, the effects of relative/ earnings in recent cohgrts on 
high school graduation are largeir than for.Nifi earlier school transitions. 
Reduced form effects of levels and ^changes in unemployment on grade 
prdgression', howej^r, are negligible. We find' modest effects of educationar 
expenditures and teAcher salaries,* large effects of school days attended 



per pupil, and litjfle effect for the" remainiiig> schooling variables^ 

Taking account of the effect of average daily attendance attenuates the 
.relative earnings effect and reveals a negative unemployment effect. The* 

relationships amongv days attended per pupil, relative earnings, and 
;.uni^mployment suggest that attendance ^ithin a school year responds to 

both shorT-TTun employment changes and to the anticipated long run value 

of schooling, 

k 

College Attendance Given High School Graduation 

The cross-correlation function shows that individuals compare the , 
e ^rilings of college students to those of hig^h schobl graduates not ^ 
attending college who were born four years later . It also indicates 
that cohorts compare high school graduates (who do not attend college) 
born between four and six years earlier to college students born between 
eight and 10 years earlier, Thi5 is grapKed in Figure 1. (In terms of 
(5), s is four and n ranges from four to six.) This spe^cif icat ion is 
highly reasonable. The four-year separation between the college 
attending and non-attending groups implies that high school graduates 
'^ma'-fe^ comparistips within cohorts of labor force entrants; that is, they 



compare the earnings of college graduates to those of persons with only • 
a high school degree. This seems a rational comparison upon yhich to ' ^ 
evaluate college attendance. That persons compare groups fqiii:* to 10 • 
years older than them, however, ^ suggests that they do tjot< focus on the 
first- job returns to Allege, but rather the . experiences of men who 
have been working several years. Once again, then, relative first- job 
ekrnings fallibly measure comparisons between groups of experienced 
workers, that " ar'ST^more pertinent to school continuation decisions. 

Equations 1 ancf^"^^ofxTable A repor.t^he effects of the saine set ;/ 
of variab!^|es estimated by alternative methods,, ^^ation 1 is* ^estimated 

by OLS and Equation 2 by Durbin's two-step procedure. The Durbin-Watson' 
statistic for Equation 1 indicates 'positive serial correlation suggesting 
that Equation 2 is possibly t^ie ' preferable Specification. *T^)th 
equations show effects of the relative earnings of previous cohorts oiw^ 
the decision to attend college. The unemployment ef f-ects *in the two 
equations, however, differ considerably, #quation 1 suggests that fewer 
persons can afford college during recessions, but labor market deterioration 
redyces alternatives to further schooling for high school graduates and 

4 ■ 

drives up continuation rates. In Equation 2, however, both unemployment 

effects are negllj^ible. Although the t-statistics for Equation 1 are 

invalid, we are mor^^*%ii^J.ined to believe the parameter estimates of 

that equation than those in Equation 2. Inclusion of additional variables 

does not materially alter* the coefficient estimates for the level 

and change in unemployment given in Equation 1 while it eliminates ^ 

most of the serial correlation, suggesting that the unemployment 
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TAB 1,0. 



REGRESSION ANALYSIS OF THE U)G ODDS OF COLLEGE ATTENDANCE 
GIVEN HIGH saiOOL GRADUATION ADJUSTED FOR 
SOCIAL 0ACKGRi>UND COMPOSITION 
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coefficient estimates in Equation 2 are an artifact of the Durbin 
procedure; ' . * . 

.The riBHiaini^ng equationsL show schooling as well as unemployment 
dnd relative earnings effects on college attendance. They include 
secondary school characteristics which may affect the ability and desire 
of high school graduates to attend college, as well as the number of 

■ I 

four-year colleges and the income from student fees ptr student in \ 
residence. Of these latter two measures we use the first to seje if the 
physical accessibility of college affects attendance tat^s, and the 
second to see if (high school graduates respond to the direct costs of 
college in deciding whether to attend. The§^: measures are indexed by 
their values when the cohort facing the transition between high scirwjol 

■ ' V ' 

and college was approximately 18 years old, - ; 

Equation's 3 and 4 contain all of the ind/fependent variables. The 
small t~statistics combij^ed with large coefficients of determination 
indicate that these specifications overfit the data. Nonetheless, the 
equations highlight strong effects. A 10 percent incr'ease in the earnings 
of cohorts born nine years prior to the cohort facing the transition, 
relative to high school graduates /not attending college born five years ^ 



I \ 
prior to the cohort facing the tijansition, implies between a 4 and 5 

percent increase in the odds of (making the transition. Equations 3 and ' 

4 also show negative effects of tnhe unemployment level and positive 



effej:ts of unemployment change, thdx^gh the coefficients are insignificanb 
by.^convent ional cr Iteria. \,^Finally , wh^le teacher salaries and expenditures 
per pupil effects are both large enough to merit interpretation, the 
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teacher salary coefficient exceeds the'^expenditures coefficient by more 
than fojr any earlier school transition. This suggests that teacher 
quality may be more important than the general benefits qf expenditure 
levels in facilitating the transition .to college. It is necessary, 
however/ to iompare these effects in more parsimonious specifications. 

Exploration of the data suggested that the var^lables included in 
Equations 5 and ,6 have persistent effects on grade progression over 
a broad range of specifications while the excluded Variables did not. 
We found nt^ signif iMjit effects of one-teacher public schools, the 
pu^il-teacher ratio,* the number of colleges, or the' relative earnlngfe 
measure at lags of four and six years (Mare 1977a) . These variables are 
excluded from me remaining equations. 

Jfquations 5 and 6 reaffirm the positive effects ^)f changes in 
unemployment, returns to college attendance, and teacher salaries on 
the adjusted log odds of progression to college shown in previous 
equations. They also reveal an effect of fluctuations in the cost of 
higher education. The^equation including teacher salaries indicates^* 
that a 10 percent increment in fees per pupil induces approximately a 
2 percent decrement in the odds of continuation. There is also a| 
positive effect of average daily attendance per pupil within the high 
school year, though the effect is less jthan one half that observed for 
the transition from high school attendance t\3 graduation. Finally, 




Equations 5 and 6 ^taken together show that teachery salaries have a much 
strong er effect on college attendance than expenditures per pupil. The 

... " ■ V 

former variable explains 10 percent more of the variance in the ad^^ted 



V, 



log odds of attthidance than the latter. 

To summarize, earnings of college attendees relative to non-att^nd^rs^ 
in previous cohorts affect continuation decisions. In addition, high 
school graduat^es respond to both the direct and opportunity costs of colleg< 
Our results also support the conjecture thatJ school quality positively 
affects progression to college. Cohorts spending more days in school 

- • ■ . - ■ ' ■ 1 V 

during high school and attending high school following periods of 
high teacher salaries! have significantly higher transition rates. On 
the other hand, as for the transition from "8th to 9th and 9th to 12th 
grades, there is little effect of the number of rural one-teacher 
schools on grade progression r^tes most likely reflecting that such 
schools are mainly elementary ^cKools for most of the era represented 
by our da^a. Finally, we find no imjj^t of the number of four-y^ar 
Vost-secoij4a5yf institutions on college attendance. It is beyond this 
ahalysis tOglriVestigate the >roH6feratidn of institutions, but the 
concomitant growth of four-year institutions and school completion 
rates ana the negative finding in our analysis suggest that institutional, 
growth responded to rather than fostered increased college attendance. 



CONCLUSION 

4 . 

) 

This analysis is exploratory and based on limited data. Nonetheless, 
we have isolated the effects of most of the market and institutional 
factors suggested as possible determinants of educational growth. Grade 
progression rates a^ear to ^spcnd tp change in the labor market value 
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of schooling. This holds, moreover, for not only the college level 
where we are accustome^d to thinking of school attendance as partially 
an economic decision, but also earlier school transitions. As intuitilbn^ 

leads one to expect, the perceived benefit to schooling hSs weaker and 

/; 

less pervasive effects at pre-college transitions, but they are 

\ I 

detectable nonetheless. The analysis, therefore, broadly support's the ^ 
view that: educational growth in twentieth-century America is a function 
of persistent market advantages to better educated workers. 

The relative earnings of p^f^ns with^dif f erent amounts of >^chooling 
is, however, only one among m^ny sttuctural sources of change in 
attainment levels. At all schooling levels students respond to 'short-term 
f Ijictuations in the direct and/or opportunity costs of schooling. Cost- 
^sponsiveness generally increafeed^ with schooling level, again suggesting 
that monetary consideration's become, more salient as work opportunities 
become available in the teenagte years. There are also 'strong effects of 
several dimensions of school Quality on grade progression. School 
expenditures, teacher salaries, and within-year school attendance all 
affect progression a^ most schooling levels, suggesting that growth in 
the resource levels and the intensity of schooling have h^termined 
educational growth. The pe^asiveness and strength of these institutional 
effects generally decline over levels o^ schooling, showing that the 
influence of school characteristics is later strppdanted by influences 
external to the schooling process, vi 



That we ^etect the effects of school^ conditions on grade progression\ 

m pr 



is perhaps puzzling given prior research which shows no school effects on 
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achievement. Differences in design between this study and othars^ 



preclude clear explanation qf these dif^rences in results, A possible 
interpretation, however, is that we examine schooling over a period / 
during which bhere are enormous changes in resources allocated to Schools. 
Variation over thfe first half of the twentieth century in resource levels 
of schools is much greater than typically observed in previous cross- 
sectional studies. Given sufficient variability in school environments^ 
school' characteristics may induce variation in educational outcomes J 
whereas givei> \Limited cross-secfional variation in schools, their impact 



s^-sec^ionax v^i 



may 'appear negligible. But further analysis, taking account of the. 
methodological differences between the present and* previous studies, 
should critically examine this conjecture. 

In sum, then, we cin make several broad conclusions. First, the 
pattern of instit"utional and market effects accotds with, our Intuition 
about rthe differential impact of educational and economic institutions'" 
at various life cycle s^tages : the effects of educational organization 
decline and the effects of the returns and costs of schooling increase 
^rom the early to the latfer stages of schooling. Second, while there 
is support for Boudon*s ar^timent that persistent economic advantages to^ 
well-educated workers have driven educational growth, these effects rfre 
not so crucial as to dominate our data. So far as we can tell, students 
(and their families) respond to their perceptions of the labor market, 
but this is bnly one among many? factors in their decision-making. Finally, 

^ ^-^ ; 

the changing characteristics ^f ^chool systems induce changes in students* 
attendance in contra'st to what most cross-sectional evidence on schooling 
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wouldU|J.ead one rto expect; ^ From the standpoints of both an historical 
understanding of educational growth and forecasting future attendance 
levelsu, therefore, mot, oniy^^^the demographic profiles of students and 
the labor markets 'xhey face but also the structural characteristics of 



the institutionsr they attend need to be taken into account, 

^ . "^/?uture'' research on th"ese pnoblems is in order,' Analyses parallel 

*to the present, one ^r the blacjk and female populations naturally are 

desirable, though they are limited by the lack of large data sets oh the 

schooling and t)ie family backgrounds of theg^e-*<groups . ^ With the present 

4ata^one can cdnsider more |)arslmonious specifications by pooling the 

time series across school transitions and constraining some market and 

institutional effects to be equal across transitlLonsV The resultant 

increased degrees of freedom can be exploited to search for possible 

temporal variation in the pijpcesses elucidated here. The .present analysis 

V 

assumes constant effect.s of the independent variables over all cohorts,' 
but the effects ma^ d^^f^fer between periods when grade progression rates 
are low and when they are high. For example when high school 'graduation 
rates are lower than they are for more recent cohorts, the economic value 
of schooling may /have a stronger effect than in recent periods when 
^graduation i^/^the norm. Similar changes in effects as a result of clj^^fg^^^^^^ 
'attainment norms may also occur for other market and institutionaf^actors . 
Market andy institutional effects can be further .studied by spatially 

"C V ^ ^ 

disaggregating Schooling trends to the state ot city lev^^using census 
school attainment da^a and^Office of Education data on school systems. 
>t is possible, theref orej^ j to further expldit the richness of extant 
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schooling data to corroborate the findings reported here and to^fexamltie 
the effects of legal statutes relating to school attendance and child 
labor. . ^ 

The study of educational change can benefit from several theoretical 
developments. The analysis of economic returns effects on grade progression 
is hampered by the absence of theory about how individuals use information 
"on experiences of previous cohorts to make their school continuation 
decisions. Formal models of how perceptions of relevant labor force 
reference groups are determined and distrilMited within cohorts would^ 
mitigate the need for data exploration. Moreover, they would benefit 
the study of other 'phenomena such as relative inqome effects on aggregate 

i 

fertility fluctuations, political sentiments, or subjective well-being, 
inasmuch as they have isomorphic^ formal problems of identifying reference 
{ grot^s for relative welfare measurement. „ * 

' '/ 

The study of edticat^pnal growth could also benefit from abstract 

■ \ • 

M 

models of the mechanisms responsible for shifts,, inj; grade progressic/n. - . 
The present analysis unearths a con^^j^^l?e^ of determinants of change 
in continuation rates. But save for general^arguments , we "lack theory 
to explain^ t'he f/in<ia:figs^'xThe process of j^chool atfe^endance decision- 
making is complex. Individuals respond to relatively long-run returns 
as well as. 'the short-run costs scho^in^ and they are sensitive to 
the constraints of the resourc'C levels of the institutions tYiey attend. 

) 

How attendance is determined by the combination incentive and 

"^■^ • 

constraint, and how these influences are aggregated rfrto observed 
continuation rates are unsolved problems. 

■'^^ 

o 
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APPENDIX: USING' THE CROSS-CORRELATION FUNCTION 

I 

We use the cross-correlation function (t)-^o identify ^he lags at^ 
which independ-ent variables affect grade progression rat^s; (2) to 
identify mult^ariate r^latioril^hips between grade progression and its 

■ - ] y 

aggregate detenftinants ; and (3) to^dentify the form of th? ^-el^tive 

J 

economic benefits to gra^e progr^sion that affect grade progression* 
The first of. ' these, problems is discussed in the text. Iti' this ^ppen^lijc 
we discuss our m^||^ods for the second and third of these problems. 
Additional discussion is given in Mare (1977a) . 

To identify multivariate equations relating grade progression ^-^d 
its determinants , -we^ examine in se^ence the cross-correl^tions betw^eti ^ 
the adjusted log odds of grade progression and potential indep^tident^^ 
variables over the range of plausible lags of those vari^-bles. Then \je 
estimate the Sero order regression\of grade progression ox\ o^^e of. th^ 

tloti to have er. 




independent variables shown by the cross-correlation fun^ 

a particularly strong effect. We take the residuals frotij this equatioi^"^ 
and examine their cross-correlations* with the independent va^^lables. 
Since the residuals are othogonal to the ^^^^^ independent variable 
included in the regression equations, large cross-correl^tlons betve^ti 
the residuals and certain independent vafriables indicate that some of \ 
those variables will improve the fit of the original regi^e^sion equation 
if included along with the initial independent variable. We proceed 
sequentially, estimating successively more complex regression *eq,ua ti^ns , 
taking the residuals and examining their cross-correlations with the 
independent variables. Eventually, the cross~-5;orrelatioi^s between the 
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residuals of the estimated equation^ and the' independent variables 
are small, indicating that the effect's of additional independent 
variables would, in the present equation, be minor and that their 
potential contribution to the overall fit of the equation is trivial, 

\je also use the^e^ss-correlation function to search for the • 

/ 

/ 

appropriate specif ication of the economic returns to schooling measure. 

In estimating (4), it is necessary to^ id^ntify^. which previous cohorts 

affect the school continuation decisions^f persons still in school. 

In comparing persons making th^ translt'len in question in previous years 

to persons not making the transition, persons may make 

intracohort comparisons between groups who entjer the labor marketiat 



different times, intercohort comparisons between groups entering the 

_ .; , ' ■ ,i. : 

labor market at the same time, or a combinatioi^,of intercohortl-and 
intracohort compj^SsLsons . To -yxplore these possibilities, for the* tth 
school transiti?>n We formed ratios of the form 



(Y^. /Y^)^ * . 

n+p n t;^ ^ 

where Y"^ denotes the average first^job earnings score of members^'fn 

2 • 

the (n/^p^th cohort who make the transition, Y denotes the 3Core of 
members of the n th cohort who did not make the transition, and p > 0. 

Then we examine the cross-correlation function between the adjusted 
log odds of grade progression and the natural logaritjim of these ratios 
for selected values of p. That is, we estimate the cross-correlation 
function for each value of p where p = 0, 1 , ^. , . , P, and P denotes the 
ijiaximum difference in ages between cohorts making the transition and 



f: 



those not making th.e «ansition. For example, in the^ transitiA^' between 
high schcrol graduati^and college attendance, a realistic value of p 
is four since in labor-f orce~§ntry cohorts college graduates are typically 
four-years older than persons who completed high school but did not attend 
college. " , 

■ 1 

When we use the cross-correlation function to examine the ^relationship 

• ' • ■ ) V . 

between grade progress^n and a variety of. estimates of the^ relative 

\ ' <• ^ 
returns to grade OTogre$sfon in previous cohorts, the search procedure 

is two-dimension/l. First, it searches for the age difference between 

the cohorts making and failing to make h transition which maximizes the 

correlation between the^log odds of grade progression^ and r^latix^e* returns 

measure. And" second, for a given age. difference, it searches for the 

appropriate lag(s) at which the relative , returns measure, defined by 

the age difference, affects the grade progression rate of persons still 



in school. With/the first-job returns to school measure in hati^, it 



can be incdrporated into the ^<^atial search pro'tedure for developing 
regression equations predicting grade progression rate^. 



6A 
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FOOTNOTES 



■^A version of ^^^.t^s paper will be presented to the 1978 meetings 
of the American Sociological Ass^ociation. This research was supported 
by the National Science Foujflation (NSF SOC76-80450) and by^ funds gifanted 
to the Instituteyfor Research on Poverty; University of Wisconsin — 
Madison, by the U. S. Department of Health, Education, and Welfare 
pursuant to the provisions of the Economic Opportunity Act of 1964. The^ 
Occupational Change's in a Generation Survey data used in the analysis 
were g^^ered through National Science Foundation Grant NSF GI-31604. 
The author is grateful to William Mason, Hal Winsborough, and Christopher 
Winship for helpful suggest ions ^ David F^atherman and Robert Hauser for 
making available/the OCG data; and Franceaj Siinkus'A^r clerical assistance. 
Opinions expressed \erein are those "of the authqr . 



2 



Both the median and th^-'T^th percentile of the state minimum 



^ 1 - * / ^ ' - ■ 

cpmpulsory school attendance age was 16 years for the^ period^ when persons 

l^rn during^ the fi^rst harlf of ^he\wenjzd^th centur^ attended, school. The 

25th pe^r)seftbiie was ^15 years up to 19liB.and 16 years thereafter (U.S. ^ 

Office of Education 1951, p. 14; 1966, p.' 3). ' ' j 

Th^e period rates compare favorably to period rates independently * ' 

derived fropi Office of Education school enrollment d^ata, validating our 

methods of adjusting the data for age-gtade abnormality. For full' 

discussion of age-grade abnormality, our adjustments, and analysis 

validating the adjustments, se^Mare (1977a, Ch. 4). The period grade 

progression estimates, are not without conceptual ambiguity in that they 

are not afefected, solely 'by atfrition. They are also affected by persons" 
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interrupting and returning to school. The estimates, therefore, are not 

of progression rates per se , but changes in grade-specific enrollments 

due to changes in rates and timing of ^JC^e progression. We must assume 

that causes of progression rates uftif ormly>af f ect rates of attrition, 

temporary withdrawal, and return from temporary withdrawal . 
4 

A more parsimonious model of grade progression would include all 
schooling levels simultaneously. This would be a time series of cross 
sectioi}s models, where the school transitions were the cross sections 
and the periods the time series. It is hard, however, to construct 
such a model given limitations of theory and data on macro-level 
independent variables. Different processes, moreover, may govern 
educational growth at various levels of schooling. In event, the 

analysis is exploratory and thus uses models less parsimonious than the 
idea 1 . ^ 

) 

A more efficient trfethod of estimating macro-level effects on grade 
progression net of change In cohort social background coyipositLon is 
to replace A in (1) with the Z. ^ and simultaneously estimate individual 
and macro-level effects. however, the sii'.e of the OCC sample, the expense 
of the maximum likelihood estimation of (1), and our- interest in explorinif 
many altt^rnative spec i f i c^at 1 oils of mac !'(;)- 1 eve 1 effects ^ade this method 
i mp rac t leal. 

For (Ihunisslon of analogous problems in sj)eci tying, jx-reeiviMl 
relative income (Elects on iCrMllity di'cislons, r.cv h i ehens t (> i n 

^^The 1 ^)7() Censuf; ea rn i ngs hv occupat i on t ahu 1 at i ons g i ve the 1 9()^) 

earning,'; of j)(^rs. . by their 1^)70 occupat Uni. Tbu.s (K'cupat i ona 1 mobilitv 

1* 
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between 1969 and 1970 renders the t^(bulat^ons fallible measures of the 

1970 occupational earnings distribution. To obtain earnings scores, we 

i 

must assume that the census tabulations reliably indicate the 1970 
earnings distribution within occupations, an assumption made by most^^ 
researchers working with occupat ion- income relationships in Census or 
Current Population Stirvey data. See Duncan, Featheraan, and Duncan 
(1972, p. 39) for further discussion. In preliminary analyses we considered 
al.t;ernative scales, including the Duncan socioeconomic index and median 
earnings taken frbm tabulations for the 18-24 and 25-34 yea^^ld men. 
The alternative earnings scales did not affect the results of these 



analyses. The Duncan socioeconomic index yielded smaller and less stable 
estimates of returns effects on grade progression than the median 
earnings scales. All 'of these scales assume that the relative socio^ 
economic positions of occupations are stable over time. 

As argued above, it is necessary to consider not birth cohorts but 
persons who make grade progression decisions at the same time. Unless 
stated otherwise, therefore, cohorts denote schooling-level cohorts 
rather than birth cohortj^. Similarly, calcviTa^lcmtS'-^,fr^ the average first 
job oarnings ot cohorts ar(^ for men who terminate or continue schooling 
in the .same year rather than for blrOh cohorts. «^ 

^Some OCC respondents report first jobs tiiat they took before 
litiishing, sehooJ . S i.nce the.se art^ oi t:en Jobs taken to (»arn' money to 
acMjU i r(» t nr t iuM' scliooiing,, they do not Indicate tii(^ "return" tiiat the 
individual derivt^s from final educational attalnfnent. Men who 

repott(Hi starting their jof) prio!' to finishing, .school, Ihereiore, iwi.- 



\ 
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excluded from our calculations of earnings. When average earnings estimates 

r;- ■ 1 

are computed for .one--year coli^rts by schooling-level, they are in places 
b^ed on small numbers of observations. As a result, t|:he relati^||[^e j^nings 

series are subject to considerable sampling variability. 

g 

The series on student fees denotes fees paid by students or their 
private benefactors for all educational services except room and board. 
Federal payments for veterans are excluded. The series is taken from 
U, S. Bureau of the Census (1975, p. 384) and adjusted to constant (1967) 
dollars. The series and its original sources- are given in U . S . 

Bureau of the Census (1975, p. 383) and (1975, p. 366) respectively. 

9 



The unemployment seri^ is given ia U . Bureau of the Census 



(1975, p. 135) for 1910-1936 and 1944-1970. For 1931-1943 we use Darby's 

( 1976)1 "Corrected ^S""- Aries. 

10 ^ ; - 

That is, we use the residuals from the r eg t ess ion ot the variable 

ar its natural logarithm^ on a linear Lime trend, l^iich variables art> - 



expressed in logarithmic scales Is^ade clear in the presentation of our 

results . 
\ 1 1 

\. Ihlless stated otherwise, ecjuat ions presented in this section are 
estimated by ordinary least squares ((M.S) . When Durb in-Wa t son statN^stics 
indicate first order serial correlation, we ust^ other method$ ^as noted 
in the text. Because soitic serie.s are biennicil and others annual and 
t*(|ua,t i on:; diftfi in Llic lags al wlilcli the i ntlept'iul on t varialiles liavf 

[ 

ef"f('eU5;, rc^^!;r ess Lon^; are run over dilferent iuimbers of observations, \^ 
TTie repc^rted (:M^uat^on^; are aj^ways estiiuati'd over the maximum civailahle 
oiiservat icMis . In analv-'ii-^ not reporttnl hert^ we have (M)inpai'ed equations 
tv;t iniated with (Mpial numlu^rs of oh.servat ions and verified that diflercMices 
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V 

among reported equations are not artifacts of the unequal numb^s of i 

observations upon which they are estimated. ^ ^ 

12 

At all stages of the analysis we considered alternative ratios at 
otl^er lags. With no important exceptions-, however, the same returns 

variable had the strongest impact on 8th grade completion, 

13 , 

Strictly speaking, it is wrong to regard the coefficients as 

proportionate respons^efS' in the dependent variable. Were the final 

dependent variable in logarithmic form, this wo^uld be correct. But our^^^ 

dependent variables are adjusted log odds of grade progressitAi rather 

than log adjusted' odds . Since these are not generally ia|ptical, 

the coefficients are not measured in proportionate changes in adjusted 
I 

odds. Nonetheless, since they are appro^mately equal, we discuss our 



results as if t ht p r(^po r t iona t e change interpretation were correct. 

The eiieel ol the trfiange in unemployment at this age suggests 
that iL is correlated with other factors ^such as fluctuation in tlT&s,^^ 
relative earnings of persons of different education levels, not captured 
by the earnings measure included in the e([uation. If, for example, 
i u(l i V i (hia I ; . derisions are affected by the relative chances of unemployment 
ot men in earlier cohort-, witli different amovnits of schooling, then there 
could he a positive effect of unemployment changes a number of years before 
the given cliange could influence the cohorts* own employment possibilities. 
When uneinj) h^yment i^(^rease^;, t h('<'- re 1 at i vo chances of inuMiip 1 oyment for well- 
luhKMt.ed work(M^: diMMoase aiul induce higher p ro^',ress i oii rates for cohorts 
still in school . 

) 
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"^^The first stage is OLS . The residuals from this- stage are 
used to estimate p where , 



e . = pe ^ -f V , 
t ^ t-1 t' 

is the disturbance in'^the first-stage equation,, and is a disturbance 



assumed to be serially independent. Then we transform each variable 

X. as follows: 
It 



X. ~X, ~X,x 
it it i(t-l) 



f 



The second stage is to estimate the equation by OLS using the X^^, Second- 
stage estimates are reported in Table 1. For further discussion see, for 
example, Johnston (1973, pp. 263-264). » 

'^^Since the correlation between fluctuations in expenditures and 
teachers' salaries is 0.85, we report the effects of these variables in 
separate equations. 

'^^In the presence of the returns measure, the effect of thange in 

unemployment when the cohort enters school is negligible, suggesting 

that the observed early effect of change in unemployment rates is due Lo 

a positive correlation between unemployment and the economic benefits 

to formal school ing But this does not explain the effect of I^tTK^ in 

Equation 1. The latter evidently requires consideration of other relative 

benefits to grade progression, sucli as those " d 1 scussed in footnott* 14. 
^^'Jliat the rtvlativo earnings effect is the same In tlie equations 

including teacher salaries and educational expt^id I tures ^^uggests that 

teacher salaries and relative earnings are not redundant 'fcneasures in 
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contrast our earlier argument. Alternatively, howeveV, tha 

relative earnings measure for this transition ,is b^ed on more individual- 

level observations than the one we used for 8th grade completion making 

it more reliable and thus enabling us to 4-Solate.the relative earnings 

effect and the school quality effect of teacher salaries simultaneously. 
19 

We examined the effects of the level and change in unemployment 
on the series of fluctuations in the log odds of grade progression not 
adjusted for social background composition, the 16 year old unemployment 
rate and its changes on high school graduation for cohorts attending 
high school^n the post-war era,iand interactions between period (post-war 
versus pre-war) and unemployment levels and changes on high school 
graduation. In no instance did we detect unemployment effects large 

enough to warrant interpretation. 

20 

Additional analysis not reported here shows that the pupil- teacher 

X 

ratio, the number of one-teacher public schools, and changes in the 
unemployment rate have no effect on high school graduation irrespective 
of what subset of the independent variables are included in an equation, 
[n addition, we do not present further ecjuations including teacher 
salaries and excluding expenditures per pupil. Results for equations 
including teacher salaries parallel those obtained from equation^ 

including expenditures reported here, 

21 . 

Our data provide reliable ^nough estimates of progression rates 
t rom high school ' to college to permit time-series analysis, P^vidence 
from other data, however, suggests that our progression rates from 
higii school lo college arc less reliable than for earlier school 
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transitions inasmuch as they are b^ed on fewer observations at the 
individual level (Mare 1977a, <^Ch. 4). This renders parameter estimates 
sensitive to the inclusion or exclusion of one or two observations in 
the series. To handle this problem, we smoothed the^adjusted grade 
progressiilpn rates by taking a simple three-term moving* ayerage of the 
observations. This both stabilizes and makes more interpretable the 

( ' N 

parameter estimates . %^Since this reduces • high- f requency variation in the 
-dependent series, it is easier to obtain a close fi€ between the in- 
dependent variables and" the grade progression series than would otherwise 
be possible. It would be unwarranted, therefore, to conclude that the 
large coefficients of determination we report indicate great success in 
explaining variation in grade progression rates from high school to college 

\ i 

(Freeman (1975) ^explains 95 pei^ent of the variance in college attendance 
rates with a rel^ive earnings measure and an index of theydemand for 



college educated labor. In that analysis, however, variable* |are 

measured at their observed levels rather than as deviations from the 

trends that ^ey follow. Although Freeman's model accounts for the 

recent downturn in attendance, its close fit is partly due to the common 

f 

linear trend in the variables.) 

22 

The Durbin-Watson statistic for Equation 2 is in the interval 
where the test for first order autocorrelation is ambiguous, but the 
serial correlation parameter p estimated :from the residuals is large 
enough (0.352) that it is unlikely that Equation 2 is free from ^ 
autocorrelation., '^e attempted to take account of this^by reestimating 
the equation via the Cochrane-Or cutt iterative method (Cochrane and ^rcutt 
1949), usLug the p estimated from the residuals of the first round of 
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estimation as the start v^lue for p. Jlhis procedure, however, 
converged to estimates similar to those ^f^^^«^tix)n 2 but with*^a smaller 
Durbin-Watson statistic. l{nder the assumption that ^-^^ ^ local 
solu^tion to the iterative procedure, we estimated the equation for 
several other values of p. To obtain a Durbin-Watson statistic close 
to 2,0, it^ is necessary to assum^ that p is approximately 0.9, When 
the equation is estimated^x under this assumption, parameter and standard 
error estimates are similar to'Hjiose of Equation 2. 
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